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WHILE everything, more or less, in Final is suffering 
seriously from a constant levelling-down process by which 
the social and political status of all classes is being gradually 
assimilated, which day by day places classical education 
further in the background, with a consequent grievous loss to 
the community of all the instructive lessons of honour :and 
self-sacrifice that are to be culled from a study of ancient 
literature ; while the slipshod method of the pronunciation 
of our mother tongue, in vogue during these latter days, is 
taken by our lexicographers as correct, and is giving hope 
and encouragement to the phonographers in their endeavours 
to mutilate and disfigure the orthography of the English 
language; while our strenuous attempt to universalise primary 
education has produced the terrible and expensive School 
Board machines, which turn out periodically, and in ever- 
increasing numbers, their scholars—forfend the word—than 


whom a more ignorant and ill-conditioned set of British cubs | 


could scarcely be found throughout Christendom ; youths 


who, with the exception of those sufficiently controlled by 


the influence of their parents, may not inaptly be described 


in the words of the Frenchman who, returning from his 


travels among savage island tribes, pithily summed up the 


character of the natives by remarking that “their customs 


were disgusting and their manners none ; ” and while we 


are apparently becoming more and more slaves to the 
faddists, and that class of people whose sole object—as 
declared by Oliver Cromwell—is to overturn every existing 
institution and substitute some untried or chaotic scheme, it 


is with pleasure we note the first glimpse of reaction, even 


though it comes from America and does not originate in our 
own land. It will at some future time, doubtless, spread 
from thence, and exert some good influence in this country. 
The first sign of improvement is manifested in Boston, 
where the people of ‘culture have discovered that it would be 
possible to pronounce the English language in a better manner 


than is usually accomplished by Americans, and it is proposed | 


to form societies to endeavour to remedy the evil. After 
this, we may reasonably consider it to be within the range of 


probability that an Edinburgh Scotsman will acknowledge— 3 


in a century or two at the latest—that his pronunciation of 
English may be capable of amendment. Another protest 
against this retrogression in keeping up a high standard in 
those things which tend to a higher social life comes from 
Mr. Oberlin Smith, last year President of the American 
Society of Mechanical Engineers, who in his Address to the: 
Society chose for his subject, “The Engineer as a Gentleman 
and a Scholar,” in place of the usual résumé of the year’s 
doings. A modern engineer, if worthy of the name, must, 
to a certain extent, be a scholar in many important points of: 
knowledge ;-but in too many cases young men may be faithful: 
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students and earnest workers in the field of pure science to 
the total ignoring of polite literature, and the cultivation of 
those qualities which add to the amenities of social inter- 
course, and which will enable them, as educated men of the 
world, to meet man anywhere, of any degree, upon their own 
ground. 

Here.is Mr. Smith’s advice on training for the profession 
of an engineer : Let the groundwork be a thorough English 
common school education. with as much of the classics or 
modern languages as the time and circumstance will permit. 
Then proceed to a technical college, the larger and more 
fully equipped the better. Adapt the course of study to the 
branch of engineering which the student intends to follow, 
bringing in as much of the classics as he can without 
hampering his science. If his time is limited, let him 
study German, French, Latin, Greek, in the order named, 
unless for local reasons Spanish or Italian may be more 
useful. If the college course does not include ample prac- 
tical work in field, shop, or laboratory, take care to have some 
four years of such work before starting as a practising engi- 
neer. Besides this, do not neglect a commercial education, 
if possible spending some time in a counting house to become 
acquainted with accounts and commercial law. In these 
days an engineer must be a man of affairs as well as a 
scientist. Beyond this, let it be strongly impressed that it 
is of the utmost consequence to write and speak the English 
language correctly, and to have a fair knowledge of general 
literature and something of the Shibboleth of civilised 
society. 

A student who follows these instructions cannot fail to 
become somewhat of a scholar, as well as a man of business 
capacity, which will enable him to fill posts of position with 
credit to himself and his employers. But although this may 
be:all that is requisite for him from a technical point of 
view; there is another side in his training that must not be 
omitted. His endeavour should be, as a member of a noble 
profession, to raise himself, and assist in raising others, to 
the highest possible degree, intellectually, morally, physically, 
and socially ; in fact, to strive to make himself a gentleman 
in every sense of the word. He will find, even from a 
merely selfish aspect, that the polish and savoir vivre to be 
gained thereby will stand him in good stead in his pro- 
fessional advancement. | 

Mr. Smith suggests that training colleges and schools 
should follow the lines of the Govermental military and 
naval schools, where attention is paid, not only to the tech- 
nical course of study and a superabundance of drill and 
other systematic physical culture, but also to instruction and 
practice in dancing, to dress, and to cher social arts which 
make for refinement. 

- The ensuing remarks show that their author is possessed of 
a frame of mind like to a distinguished military officer in 
Her Majesty’s service, who said that had he 50 sons they 


should all join the army, if only to teach them esprit de 


_ corps and to dress for dinner. They would be healthy read- 
ing for the managers of many of our primary and secondary 
educational establishments, and might conduce to some im- 
provements in the moral and social finish of their pupils. 


“Let our schools throw such a mantle of refinement over ~ 


each of their young men, as not only to conceal, but to 
absorb their cubbishness. Make him not alone truthful, 
temperate, scientific, skilful, business-like, scholarly, but 


healthy, erect, graceful, pore accomplished, possessing 
‘manner ” as well as manners. Give him a love for moral 
and physical cleanness—morally a cleanness shining out of 
soul and mind, and physically one which shall be manifested, 
not only upon his face and upon his shoes, but shall reach 
even to the tips of his finger nails. Give him a horror of 
careless pronunciation and orthography. Teach him that 
there is raiment fit for the morning, and raiment meet for 
the evening. Give him a knightly sense of personal honom, 
such honour as is above all bribe-taking, and it should keep 


him infinitely above the consideration of such loot, for 
_ example, as commission upon material, the sale of which 


might be affected by his professional opinion thereupon.” — 
We cannot conclude without fully and sincerely endorsing 
Mr. Oberlin Smith’s hope that engineers will compel a re- 


form in the wretched system of expert testimony, wherein . 


two reputable scientific men are paid by interested clients 
to draw two opposite sets of conclusions from the same 
premises, instead of being 7. sh the court to speak the 
truth, 


THE EFFICIENCY OF SMALL TRANS. 
FORMERS. 


THE efficiency of transformers is a subject about which 
widely varying statements have been made, and at present 
none of the methods which are in use for determining it can 
be considered altogether satisfactory. Writing in a contem- 
porary on this subject, Mr. Cuthbert Hall describes a method 
of testing small transformers by measuring the watts de- 
livered to a direct current motor, which is used to drive the 
alternating current machine supplying the transformer, and 
claims for it that it is a method to which few theoretical 
objections can be made. 

To us it appears to be open to the very grave objection 
that the quantity to be determined, namely, the watts given 
to the transformer, will generally be but a small fraction of 
the quantity actually measured, viz., the watts delivered to 
the motor, and that the difference between these two will be 
largely represented by frictional losses, which are liable to 
considerable variation. Of course this objection becomes 
less important when the motor and alternator are.so pro- 
portioned to their work, that both are running at their most 
efficient loads; but unless different machines are used for 
the full load and light load tests, this condition cannot be 


fulfilled. 


In the actual tests quoted by Mr. Hall, a low pressure 


‘ alternator was used with two 750-watt transformers, one to 


transform up, and the other down ; and the efficiency of the 
latter was calculated by dividing the losses equally between 
the two. This is done in a somewhat novel manner; the 
efficiency of the two transformers is first calculated, and at 
full load, for instance, is found to be 82°8 per cent. ; then, 


says Mr. Hall, 17-2 per cent. is lost in the two transformers, © 


or 8°6 per cent. in one, which gives 91°4 per cent. efficiency. 
The error is not very much, as a percentage at full load, but 
when the same method is followed out for the light-load 
tests, it becomes serious. For example, taking the case of 
quarter load, the figures given are 1,997-5 watts supplied to 


the motor, 206 watts delivered by the transformer under 
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test, and a combined efficiency of motor and alternator of 
30°38 per cent. The watts supplied to the step-up trans- 


former are therefore 606, giving 34 per cent. as the efficiency : 


of the two transformers. ' Mr. Hall says, the loss in the two 
transformers being 66 per cent., the loss in one is 33 per 
cent., and therefore the efficiency of the transformer is 67 
per cent. ; but, if the losses were ~~ the efficiency of the 


step-UP transformer would indeed he gee 606 ; 4 = 67 per cent., bat 


that of the transformer under test would only be ae 


50°7 per cent. 

The assumption that the losses are equal i is, hoineyed, quite 
unwarranted, and indeed is disproved by the figures given 
by Mr. Hall. If we suppose, for the sake of argument, that 
they are equal when the test transformer is } loaded, we find 
that 666 watts are supplied to the step-down transformer 
when it delivers 562 watts ; 2.e., its efficiency is 84°4 per 
cent. When the output of this transformer is 397 watts, 
the step-up transformer is receiving 675 watts, and should 
therefore have an efficiency at least equal to 84°4 per cent., 


_in which case it would supply 570 watts to the second 


transformer. The losses would then be 105 watts in the 


step-up, and 173 watts in the step-down — and 


the efficiency of the latter at half-load would be oe B70 - s = 69°7 


per cent., and not 79°35 per cent., as stated. 

The tests show a very considerable increase in the loss as 
the load is diminished; in fact, the loss on open circuit 
is given as nearly four times the loss at full load; and we 


can only hope, for the sake of any supply company who may — 


be using these tranformers, that these tests do not give a 
correct result as regards internal losses ; as with an efficiency 


. of 70 per cent. at half load, and a loss of something like 


300 watts on open circuit, the all-day efficiency that Mr, 
Swinburne has so often referred to will not be an encouraging 
figure for that company to contemplate. 


CAPITAL PUNISHMENT BY ELEC- 
TRICITY. 


THE Lancet appears to be very antagonistic to the execution 
of criminals by means of electricity. Taking as its text in 
this week’s issue, the detailed report which two of the phy- 
sicians who had charge of the electrocutions at the Sing-Sing 
prison, New York, in July last, have just issued, it indulges 
in some rather severe comments, which we think are not 
entirely justified. These proceedings were “ experimental ” 
it is true, but we cannot agree with the Lancet, which 
endorses the opinion of the Medical Record, New York, when 
it says they were not very satisfactory even in the form of 
experiment. What, we should like to enquire, would the 
Lancet have to say regarding some new surgical operation 


Upon a patient, involving life and death, if the operation 


turned out to be half as successful as the New York electro- 
cutions did ? We venture to think it would have exhibited 
quite as much enthusiasm as that shown by those who have 
been endeavouring to discover a more humane method of 
capital punishment than is hanging. 

The Lancet inveighs against the presence of doctors at the 
electrocution, and, we — at the careful reports which they 


vations as we have quoted resemble more the — 


have issued. It says: “The. best minds will stand astounded 
at the fact that any medical man or men could be found 
ready to dip their hands into any part of such fearful work. 
If anything of service to humanity were gained by it, if any 
suffering, sorrow, or death were saved by it, if anyone were 
made the least bit nobler or more useful by it, there might 
be some excuse. But to take the loathsome job out of. the. 
hands of the common executioner is beyond comprehension. | 
The office of the public executioner is that of a person 
who for gain kills another man lawfully; whether by 
the cord, the knife, the bullet, or the electric shock, 
is simply a matter of detail.” All this, we beg to say, 
is unworthy of the leading medical journal in the country. 
It is an attitude quite inconsistent with that which becomes 


a great organ of medical and surgical science and such obser-: 


ravings of an antivivisectionist. 

Let us remind the Lancet that the prison surgeon is 
always present in England at executions by hanging. Is 
this official therefore to be charged in such uncompromising 


terms with “ imbruing ” his hands ” in “ fearful work,” &c. 


And are there not plenty of cases on record where, the prison 
surgeon being present, more horrible scenes than those 
witnessed in the Sing-Sing prison (which we decline to. 


admit were horrible), have been enacted ? | 


Finally, what a howl there would undoubtedly have hei: | 


raised if the electrocutions had been performed without a | | 


single medical man being present. 


THE PROPOSED UNDERGROUND ELEC- 


TRIC RAILWAY IN PARIS. 


ACCORDING to the vote of the Paris Municipality, the 
Administration has opened an enquiry into the scheme for 
the construction of underground electric railways in that city. 
This project, which it will be remembered, is due to. M. 


Berlier, provides for a line between the Bois de Boulogne | 
and the Bois de Vincennes, the railway passing under the 
Avenues d’Eylau, Victor Hugo and Champs Elÿsées, Place 
de la Concorde, Rues de Rivoli and Saint Antoine, Place-de: 
la Bastille, Rue de Lyon, Boulevard Diderot, Avenue Dau- 


} 


mesnil, Rue Rambouillet, Rue Erard, Boulevard Diderot, | 


Place de la Nation, and the Cours de Vincennes. 
It will be evident that the projected. railway would pass. 
from east to west of the city. It would be 6°82 miles in 


length, and would comprise a single tunnel made of iron | 
instead of masonry. The joints of the plates would ‘be | 


made watertight, and prevent any percolation of water into } 
Efficient ventilation would be provided by the 
construction of a number of shafts along the route of the | 
line, and the tunnel itself would be lighted by electricity... 
The carriages would also be illuminated by electricity, the © 
_ platforms being level with the floors of the coaches, in order: 


the tunnel. 


to reduce to a minimum the time of stoppage at each 
station. It is proposed to adopt a speed of from 22 to 25 
miles per hour, and a fare the same as by omnibns, namely, 
30 centimes (3d.) for first, and 15 centimes (14d.) for second 
class. It is believed that the result of the enquiry will be 
favourable to the construction of the liné, which would be: 
built without breaking open the public thoroughfares. 
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It has often been our duty to enter a 
caution against the quackery that deceives 
| the unwary with its so-called magnetic and 
electric “appliances.” Between, however, the medical 
electricity of. the advertising charlatan and electricity as 
occasionally employed in a legitimate way by the qualified 
practitioner, there exists a vast difference, which our readers 
will nôt be slow to perceive, and which by its strong contrast 


The Electro-magnet 
Surgery. 


places the practices of the former in a by no means favourable - 


light. As ar instance of, electricity used as an adjunct to 


surgery, we may notice a case recorded in the Lancet for 


October 24th: A man was engaged at the Pontypridd 
colliery stamping some new tools by means of a steel stamp 
and hammer, when a fragment of steel flew off and struck 
him on the left eye. He at once went to the foreman and 
asked him to see if the piece of steel was in the eye. The 
foreman “wiped a drop of blood from the white of the eye, 
but could see nothing there.” In a few days distressing 
symptoms began to set in, which ultimately became so intense 
that the man was sent to the Cardiff Infirmary, where he was 
treated by Dr. J. Tatham Thompson in the following way. 
The original wound was reopened by means of a eataract knife, 
and the curved pole of an electro-magnet introduced. At the 
second attempt the fragment of steel was drawn through the 
opening “in tow” of the magnet. The wound, of course, 
was afterwards properly tréated with antiseptics, &c., and in 
a few weeks the man was able to resume work with but 
slightly impaired sight. So far as can be ascertained, the 
only cases previously recorded of successful removal of foreign 
substances from the retina (for that was the particular part 
where the steel lodged) are those of Galezowski and Hirschberg, 


| and this operation marks an epoch in the surgery of the eye. 


The electro-magnet used by Dr. Thompson was a modifica- 
tion of Snell’s, made to the doctor’s designs by Messrs. King, 
Mendham & Co., of Bristol ; and the battery employed con- 
sisted of two bichromate of potash cells of one quart and one 
pint capacity. We believe, however, that there are many 
unpublished instances of small pieces of steel which had 
entered the eyes of millers engaged in dressing millstones, 
being extracted by the aid of permanent magnets. 


“ ALL, the scientific food we purvey will 
be the best of its kind, and our first num- 
ber which we now have the pleasure of presenting to the 
public is a fair sample of the way in which it will be served 
+ + . + + We now invite our readers to analyse our 
first offering.” This is the strain in which a new “scientific 
newspaper,” to wit, Science Siftings introduces itself to the 
public. While declining the ingenuous invitation to “analyse” 
the “first offering,” we really must enter a protest against 
the inaccurate and misleading way in which the science of 
clectricity is dealt with. One of the longest articles, and we 
presume the most important from the editorial point of view, 
is entitled, “ What is electricity ?” Although, as might be 
expected, the question is not answered, we are told that there 
are three kinds: “ First is the lightning which nature pro- 
duces ; then there is battery or static electricity, which is 
venerated by dissolving chemicals in cells or batteries ; the 
third sort is dynamic, being generated by a dynamo”!!! 
In another part of this paper it is written “ we shall cater 


Science Smatterings. 


_ for the tyro as well as the advanced student.” If the editor 
isa wise man he will attempt to “cater” for neither. We 


_ know with what diseust the “advanced student ” will regard 


such “ pabulum ;” as for the tyro, if he doesn’t arise from 
the feast with a bad bilious attack, we shall be surprised. 
The description of the way in which * volumes of electricity ” 
are generated by the dynamos, and the exposition of arc and 


incandescent lighting, are delicious examples of “science 


popularly explained ” by (let us seriously hope) a newspaper 


À 


man. We must quote the explanation of induction, “When: | 


a wire charged with a heavy current of electricity is strung 
parallel for a considerable distance to another wire upon 
which there is no electric current, or a much weaker current, 
the strongly charged wire excites in the weaker wire a sym- 
pathetic current which moves in the opposite direction, but 
vibrates, pulsates, crepitates, and in all other respects repro- 
duces the manifestations of the current in the stronger wire, 
This is induction”!! Æx uno disce omnes. Finally, in another 
part of the same article we read : “ This is, in short, the story 
of the generation and application of electricity for power and 
light. Some people who read it will wonder why it is 
printed. (Yes! wedo.) Others who went to school before 
this electrical age began, and who have read darkly 
of the use of electricity, will read this brief explanation 


and feel that some of the mystery of the new industrial 
energy is cleared up for them.” Others again, let us add, © 


will feebly sigh for some power which shall keep pens, ink 
and paper from the hands of this “scientist,” who thus clears 


up “mysteries,” for the rest of his natural life. If the first. 


number of Science Siftings is, as its editor asserts, a fair 


example of those which are to follow, then let the title be 


changed to “Science Smatterings”—a much more accurate 
heading, or let the editor do his “sifting” in a more intelli- 
gent manner. : 


In the correspondence columns of a con- 
temporary, Mr. J. Leslie Fuller suggests 
that for convenience in correcting the insu- 
lation resistance of G.P. core for temperature, all tests should 
be reduced to 60° Fahr., instead of 75° Fahr., as at present. 
There is no doubt that the average temperature of submarine 
cables when laid is nearer 60° than 75°, but on the other 
hand the test of the unsheathed core at the higher tempera- 
ture is the more severe of the two, and it is always advisable 
to test under the most trying conditions ; and at whatever 
temperature the core is tested, to that temperature shall the 


Temperature 
Coefficients, 


correction be made. 60° Fahr. has been adopted as the . . 


standard temperature for electric light cables, but it would 
be better to raise the temperature for these latter, as when a 
current is flowing it can but seldom happen that their work- 
ing temperature is below 75° Fahr. Merely as a matter of 
convenience the higher temperature has a great advantage, 
as it often happens that the natural temperature of the water 
in the tanks is above 60° Fahr., and it is much easier to raise 
the temperature artificially than to lower it. 


Novel Electric 
Lighting Scheme novel scheme for running proposed rubbish 
for Edinburgh. 
Edinburgh by water power. Taking the electric lighting of 
Geneva as his example, Prof. Forbes has pitched upon 


Arthur’s Seat in the Queen’s Park, Edinburgh, as a hill 


extremely convenient for his purpose. On the slope facing 


Portobello he would construct a reservoir about one hundred 


yards square. In some outlying part of the city a destructor 
could be erected. The surplus steam from the destructor 
could work a steam engine, which would pump water into 
the reservoir. The reservoir by another pipe would supply 
power to turbines, which would transmit their power to 
dynamos for supplying the city with electricity. Under the 


ordinary scheme, Prof. Forbes points out, it is required to - 


keep up a full supply of electricity during the day, while 
with the reservoir plan of working the power could be turned 


on when required, thus saving an enormous amount of un- 


necessary expense. Prof. Forbes may have reason to be 
proud of this roundabout way of utilising waste steam, but 
most people would be contented to use it direct or with 
storage batteries. 


Pror. Forbes has just suggested a 


destructors and the electric lighting of 
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VERIFICATION OF THE LAW OF THE DEVIA- 
TION OF EQUIPOTENTIAL SURFACES AND 
THE MEASUREMENT OF THE DIELECTRIC 


CURRENT 
By A. PEROT. . 


AccorDING to the law of the deviation of: equipotential 
surfaces (refraction), if K, and Ky are the dielectric constants 


- of two media, then the angles a and B, which an equipo- 
- tential surface makes with the surface of separation of these 


two media and on each side of it, have the following relation- 
ship : 


tan B Kg 
when the second medium is air, this relation may be written 
tan a = K tan f. (1) 


where K is the dielectric constant of the first medium. 
Suppose a dielectric solid-shaped, in the form of a prism 

of very large dimensions, and let a large metallic plate, a 

(vide fig.), charged at a constant potential, be placed very 


near, and parallel to, one of the faces of this prism. We 
may imagine that the field presents the following form : in 
the dielectric, equipotential surfaces plane and parallel to the 
plate, A ; in the air, equipotential surfaces also plane and 


parallel, but with regard to the plate, 8, which is conveniently 


placed. In this case the angles, a and B, made by the two 
plates, A and 8, with the face, ©, D, of the prism are given by 
relation (1), this form of the field only existing some distance 
from the edges of the plates, À and B. ne 

If 8 is brought to zero potential, and then connected with 
a gold-leaf electroscope that is moderately sensitive, no move- 
ment of the leaves ought to be seen, when a small, very 
thin and insulated metallic plate, b, is placed parallel to B, 
and therefore to the equipotential surfaces, the field being 
then but very slightly disturbed. 
If the field is not uniform and parallel to B in the air, 
ore displacement of 6 will modify the capacity of the 
condenser formed by À and B, and will be accompanied by a 
disturbance in the leaves of the electroscope. 

Whatever the position of B may be, the equipotential 
surfaces in the immediate neighbourhood of it will tend to 


be parallel to this plate ; but the surface in the neighbourhood 


of à D, influenced by a, will not in general be parallel to 8, 
at at when owing to the presence of à they are induced to 
ecome parallel to B, the field will be deformed. The only 
ome sn which the influence of the displacement of à may be 
ie is that in which the equipotential surfaces are parallel 
B as far as the dielectric ; and this case is realised in the field 
promis described. [In reality there is always a deforma- 
10n of the field at the edges of the plate, »; but if this 


plate is very f 
very small. 1 ne and of large dimensions, the deformation is 


* Comptes Rendus, exlii., p. 415, September 28th. 


To each of the forms of field realising this condition 
should correspond a position of B, unless we may say à priori 
there exists several of these forms. It can be shown that 
the form of field represented in the fig. ought to exist, and 


hence if experiment reveals that there is only one form, this 


will necessarily be the one; and experiment will decide 
whether this is the fact or not, if the orientation of B is 
independent of its distance from the edge of the prism. 

It is necessary then to operate in the following way :— 
The plate, 6, being constantly parallel to B, put B in such a 


position that the displacement of à does not influence the 


electroscope, and then see if this condition is realised in one 
or more positions of B. | … 

Now b, being supported by silk fibres suspended from a 
frame which is movable parallel to B, and the whole ar- 
rangement of B and 6 being movable around a point, 0 (vide 
fig.). We place B in a certain position ; we bring it to zero 
potential, then we displace b, taking note of the behaviour of 

It is generally impossible to maintain the potential of the 
plate, A, exactly constant, and, on the other hand, the gold 
leaves in repose ; but their very slow movement due to this 
cause cannot be confused with the rapid rythmical move- 
ment which the displacement of b produces owing to the 
variation in the capacity of the condenser formed by A and B. 


When these operations are repeated for a series of posi-. 


tions of B, we at last arrive at a position for which the dis- 
placement of à does not influence the electroscope. 

This position is wnique, and the angle of the plates, A and 
B, which correspond to it, is independent of the distance 
of the medium of B from the edge of the prism. 

By measuring this angle and that of the prism, we may 
calculate the angles, a and f. 

The experiments were made with a rectangular prism of 
resin containing th of wax, and of which the sides of ‘the 
base were 40 cm., 20 cm., and 44°7 cm.; the height 30 cm. 
For K values were obtained varying from 2°02 to 2°05, the 
distance of the centre of B from the edge varying from 
15 cm. to 25 cm., and the mean distance of B from A varying 


15 to 20 cm. 


The constancy of the results fully justifies this gets à 
tion of the field uniform in air and in the dielectric, and, 
consequently, the method. | 

A prism of the same resin, of which the sides were 30 cm., 
30 cm., and 42°4 cm., has given values varying from 2°00 
to 2°10, and agreeing, therefore, with the preceding values, 
and hence the law of refraction may be considered to be 
verified. 


The index of these prisms for the ray, D, was 1°477, and 


the square of this is 2°18, which is very closely approximate 


to the value’of the-dielectric constant. 


The. numbers found were independent of the time of 


charge ; the production of and presence of the residue had 
no influence whatever. [This result tends to prove that the 
residue is due to electrolytic polarisation in the conducting 
“cellules” spread out in the dielectric and having no in- 
fluence on the equipotential surfaces. | 


A prism of smaller dimensions gave for the value of the 


constant 3°5 under circumstances, however, of less precision 
on account of the influence of the edges. 


These experiments were made with a potential of between 


25,000 and 40,000 volts. 


TOMMASI’S ELECTRIC MULTITUBULAR 
ACCUMULATOR. 


At a meeting of the Paris Academy of Science, -held on 


October 12th, D. Tommasi, whose name is well known in con- 
nection with accumulators, presented one of those which he has ~ 
recently invented, and which possesses several novel features. - 


Each electrode is composed of a perforated tube made of 
lead, ebonite, porcelain, or celluloid, the bottom of which is 
closed by a plate of ebonite, in the centre of which is fixed a 
lead rod, which acts as a conductor. 

The space between the central rod and the sides of the 
tube is filled up with oxide of lead. Metallic contacts re- 


spectively connect up all the rods of the positive electrodes, : 


and those of the negative electrodes. se 
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- The tubular electrode is either cylindrical, square, or 
rectangular, and the shape of the central rod is varied 
accordingly. 

The principal advantages of this accumulator are as 
follows :— 

1. The current passes entirely through the active materials, 

eine the surface of the tube to the central rod, or vice 
versa. 
_ 2. The quantity of material that is active is a maximum, 
and then the weight of the accumulator is from two to six 
times less, and its volume from four to eight times less than 
in other accumulators, of the same strength. 

8. A current of more than 60 amperes per kilogramme of 
electrode can be sustained, whereas in the ordinary types 
1 ampere per kilogramme is generally employed. 

4. Breakages, which are so frequent in plate accumulators 
on account of unavoidable weakness in structure, &c., are not 
to be feared. | 
_ 5. In this accumulator it is quite impossible to have any 
dilatation of the tube electrode, therefore no escape of matter, 
therefore no short-circuiting. 

Rectangular lead accumulators are the best for station 
work, and the celluloid form for tramway purposes. 

Here are some figures which refer to a rectangular multi- 
tubular lead accumulator containing 67 per cent. of active 
matter :— | 

Electromotive force... 2°4 volts. 
Capacity per kilo. of electrode ... 16  ampère-hours. 
Output in quantity... … 95 per cent. 

Output in work ws ..- 80 


9 


REFORM IN RAILWAY CONSTRUCTION. 


WE have received, in pamphlet form, a copy of an article 
entitled as above, and which is a reprint from 7%e Forum, an 
American contemporary. The article is from the pen of Mr. 
Oberlin Smith, who wields it with nosparing hand. We will 
hope that American railways are not all that Mr. Smith so 
trenchantly declares :—Instability of road, track obstructions, 
weakness, lack of continuity in rails, curves of short radius, 
narrowness of gauge, top-heavy cars, general liability to 
derailment, insufficiency of brake power, physical discomfort 
to passengers, special danger to employés, such is but a 
portion of the indictment brought by the author against the 
railway systems of the United States, and, for that matter, 
as we gather from the opening part of the article, his remarks 
apply generally to colonial railways the world over. “32,132 
a were killed and wounded by the railways of the 


nited States during the year ending June 30th, 1889. Of. 


these 22,000 were employés, of whom 1,972 were killed and 
20,028 were wounded. Of passengers and other non- 
employés, 3,851 were killed and 6,281 were wounded.” 
Truly a heavy bill! We are not told the total train mileage 
run, or we might attempt a comparison with our own railway 
casualty list for the same fess. Much of this loss of and 
injury to life, Mr. Smith is of opinion, will be suppressed 
when electricity becomes the motive power by which railway 
traffic is conducted. We fervently hope it may be so, but 
seeing that when this change of motive power does take 
place, it must still leave the work to be dealt with in the 
same category as at present, we hardly follow him. It may 
be that with electricity we shall have a more complete con- 
trolling power in the direction of insuring a definite space 
between train and train, and thus mishaps from collisions 
will not be possible, or greatly reduced ; but a careful study 
of the causes of casualties to life and limb on railways will 
show that the great sacrifice does not arise from ‘collisions, 
but from many minor causes resulting in individual cases all 
telling up at the year’s end a large and deplorable total. The 
major portion of these causes will attach to electrical as 
well as steam locomotion. 

Sweeping as are Mr. Smith’s denunciations of the railways 
of his country, he will carry with him his readers in his 
observations of the reason for such a state of things, or, as 
we would rather say, of so much as appertains to it. He 
admits freely that they have been, so far, “fairly well adapted 
to their environments ;” that one of the chief factors “ has 
been poverty ;” and that railways could not have existed at 


of the permanent way and that of the rolling stock, so as to 


all had they “ demanded enough construction money to make 
them as perfect as might have been desired by the best engi- 
neering talent.” Undoubtedly, had those who pioneered 
these lines built them and equipped them as are English 
lines, they would not have been built for very many years ; 
civilisation would not have advanced with that rapidity 
which has characterised it ; and the resources of the country 
must have lain dormant for, possibly, centuries. Railwa 
have been to America, as to our Colonies, and will be to all 
newly opened up countries, the roadways of the land. Rail. 
ways will follow telegraphs, or the two will walk hand in 
hand. Without them, civilization and commerce will stand ‘s 
stagnant, or be conducted at great cost and great labour, # 
All this is practically a truism, and goes without the saying, 
But what is to be done to remedy the defects so abundant to 
the mind of Mr. Oberlin Smith? This is the question 
which all will ask themselves. Electrical railways! In their 
adoption lies the antidote. We doubt not that when elec. 
trical railways, of such a character as to supersede the present 
means of railway locomotion, are adopted, advantage willbe 
taken of the experience of the past, both in the construction 


avoid, at all events, the greater portion of those evils which 
have called forth the denouncement bestowed upon them 
by the author. When. those days come, posterity will, 
no doubt, recognise Mr. Smith’s labours in their interest, 
We fear, however, we must not hope to witness so great 
a revolution in the near future. Electric railways will 
come, but like all other enterprises of such a character, they 
will come slowly. That they will entirely supersede the 
steam locomotive is at the least, viewed with our present 
knowledge, problematical. When established it will probabl 
be for passenger traffic only, and that between the chief an 
most populous centres. Railways, as at present constructed, 
and as at present conducted, must for years to come carry is 
the main traffic. 

Accurate as may be Mr. Smith’s views, we fear his antici- |! 

tions are far in advance of the possibilities of the day, 

ith electrical locomotion we may expect many improve | 
ments, but it is too much to look upon it as the panacea of 
all the ills which attach to our present railway system. 


A SIMPLE FORM OF ELECTRIC MOTOR” 


A motor adapted for the use of students and for experimental 
purposes especially intended to be operated by: static charges, 
and which may be used with a different number of combs, or 
have the electricity thrown upon one side of the main disc 
only, is shown in perspective and vertical cross section in the 
accompanying illustration. It has been patented by Messrs. 
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Davis AND FARRINGTON’s ELECTRIC Moro. 


John W. Davis and John B. Farrington, of No. 32, East 
Forty-fifth Street, New York City. A dielectric disc 18 
mounted to revolve centrally in the frame, the shaft on which 
it is secured having tapering ends pivoted to the inner socke 

ends of screws, the screws being held in nuts sunk into the 
frame, and the bearings being insulated so that the electricity 


on the disc cannot be grounded. The disc shaft has a pulley — 


* Scientific American. 
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The combs on the arms and those hel 
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on which a belt may be placed to run any light mechanism. 
At one side of the frame is a strip carrying a sleeve encircling 
one end of the shaft, both strip and sleeve being of rubber or 


_ other insulating material, and on the sleeve is mounted a hub 


having arms extending from opposite sides and bent over the 
edges of the disc, the arms carrying metallic teeth formin 
combs, the ends of the teeth nearly touching the disc x. | 


serving to conduct the — to it. The hub is held in 


fixed position by a set screw, an has gauge marks, by which 
the arms may be brought into a desired position. Electricity 


is supplied to the combs, the arms, and the hub by a contact 


strip resting on the hub and secured to a suitably connected 
binding post. Arranged on opposite edges of the disc, early 
at right angles to the combs on the arms, are other combs 
made in two parts, each part having an insulated shank 
mounted in the frame, these combs receiving the discharges 
from the disc, and their shanks being connected by a conduc- 
ting bar on the side of the machine 7... that shown. 

by the frame are 
arranged in slightly different planes, to prevent the electricity 
in one comb neutralising that in the opposite comb, and thus 


holding the disc at a standstill. Contact is made with the 


horizontal combs by T-shaped conductors, the ends of the 
shanks of which are bent at right angles and pivoted in 
binding posts, so they may be readily swung out of contact 
with the combs. With the binding posts on the ends of the 
frame connected with the positive pole of a source of electric 
supply, and the post near the hub connected with the negative 
pole, the electricity will pass from the horizontal combs upon 
the disc, which will then be repelled and attracted by the 
combs on the arms, thus causing the rotation of the shaft, the 
current keeping itin motion. The arrangement and connec- 
tion of the combs is such that a greater or less number of 


them may be thrown into a circuit, according to the on gr 
ment to be made. The electricity is preferably supplied by 
an electric machine, Leyden jar, or some similar source. 


DISTRIBUTION BOARD. 


Tue object of this board is to: effect quickly and readily 


the grouping in series or quantity of several batteries of 


accumulators. When two batteries only are needed, the 


Barre, positive; an, Accumulators, negative; x, Rest; Q, Quantity; 
» Series; D, Dynamo; D c, Dynamo Circuit; w c, Working circuit. 


Fia. 1. 
problem is simple, but it becomes licated as thi 
Let us Suppose (writes M. Aliamet in L'Ælectricien) that 


we have to charge accumulators which are required to fur- 
nish a considerable output and which are placed at some 
distance from the charging ep it is evident that if 
we do not wish to employ a long extent of line, it will be 
to our advantage to divide the .accumulators into several 
batteries charged in series and discharged in quantity. 

The reverse of the problem may also be studied, so that 
the charge may be effected in both ways and also the dis- 


_ charge. | 


Fig. 1 shows the arrangement of the distributing board ; 
fig. 2, the connection between the various parts. _ 
It will be observed that the circuit nein placed on the 
era and negative conductors, serve both for charging and 
harging ; this also applies to the voltmeter and the am- 
pèremeter. | | 


+ 
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P a, Positive accumulators; n a, Negative accumulators ; v, Volt- 
meter; a, Ampéremeter; B, Button; r, Rest; s, Series; Q, Quantity; c B, 
Circuit breaker; p, Dynamo; p c, Dynamo circuit; w c, Working 
circuit, | 


2. 


The commutators connected by the insulating coupling bar, 
p, are aliké ; the sector displaced on each is of sufficient . 
range to cover simultaneously either the three left or the 
three right blocks. : | À 

We will suppose that we have to charge the three 
batteries in series ; the commutators are at rest and the plug, 
F, hanging loose. ie 

The three following operations must then be performed in 
the order stated : . 

1. The coupling bar, D, must be pulled to the right (in 
the direction of the arrow placed under the label) series. 

2. The plug, F, must be inserted in the hole, B. ; 

3. The handle of the commutator, À, must be placed over 

e charge is sto : 

1. By placing À : rest ; 

2. Taking out the plug, F ; 

3. Bringing the sectors to the position of rest by means of 
the coupling bar, D. | | 

To discharge the three batteries in quantity : 

1, The bar, D, must be drawn to the left (in the direction 
of the arrow placed under the label “ quantity ”). 

2. The plug, F, is inserted in the hole, c. | 

. 8. The handle of the commutator is put at “circuit.” 

If we wished to charge in quantity and discharge in 
series, we should merely have to change the first operation 
in the directions given. ene 

For charging we should draw D to the left, putting a over 
“ dynamo” and F into B. 

For discharging we should draw » to the right, putting a 
over “circuit ” and F into C. | | 

By using one plug only we avoid mistakes. 
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- As the current is not alike during the charge and the dis- 
charge, and as, consequently, the circuit breakers would not 
answer in both cases, interrupters with two movable bars 
are used ; one bar is of thin lead, affording sufficient protec- 
tion when thecurrent is least (as when the connection is in series). 

When the current is greatest (as when the connection is 
in quantity), the second bar, which is thicker, is added ; 
thus, the two fusible bars being connected in quantity on thesame 
interrupter, they are calculated to afford the protection required. 


RECENT ELECTRICAL RESEARCHES BY 
| RUSSIAN PHYSICISTS. | 


THE study of the science of electricity is evidently making con- 
siderable progress in Russia if we may judge from the Journal 
de la Societe Physico-chimique Russe, vol. xxii., just received. 
It appears that during this last session the section devoted 
to physics has held nine meetings and received no less than 
forty-three communications. The last two meetings were 
devoted to experimental demonstrations amongst which was 
a repetition of the experiments of Hertz, performed under the 
direction of Mons. Egoroff. 
One meeting was signalised by an exhibition of all the ap- 


paratus more or less original which have been the subjects of | 


communications at the various meetings of the Société Phy- 
sico-chimique Russe during the past ten years. And on 
another occasion there was an exhibition of an historical 
character in which the evolution of the galvanometer was 
traced, some of the original instruments used in the classical 
experiments of Lentz, Jacobi, Newlander, and others being 
on show. | 

Amongst the communications made during the past session 
more especially relating to electricity, we may notice the 
following :—On page 97, there is a description of an apparatus 
by A. Colley, for observing slow electric oscillations. 
= P. Goloubitsky has given long and detailed accounts of 

his new telephone system. - * 

Actino-electric experiments have been the subject of a 
communication by A. Stoletoff, who described and illustrated 
by experiment some of his latest researches. We notice that 
some of his observations appear to contradict the statements 
of Estler and Geitel; thus he shows that the surface of 
amalgamated zinc is influenced by rays of light which have 
passed through glass and that very pure hydrogen gas does not 
exhibit any anomalous behaviour as has been stated. 

A. Cheinkoff (pp. 102—106) has carried on some researclies 
with the object of eliciting whether the electromotive force 
producing electrical separation is distinct from the causes 
which set up electric currents. | 

At page 106—109, C. Swietowidoff establishes the funda- 
mental equation of a theory of electricity and magnetism, 
based upon the conception of an incompressible fluid ether and 
Sir. W. Thomson’s “ vortex” notion. This theory involves 
the supposition that magnetic energy is the energy of a 
progressive movement of the ether, whilst electric energy is 
that of an angular movement of the ether. 

R. Colley makes an important contribution to the theory 
of the Rhumkorff coil on pages 98—102. Hestates that the 
differential’ equations representing the movement of elec- 
tricity in the coils of an induction apparatus are siniplified 
if it be supposed that the reaction of the secondary circuit 
upon the primary circuit is ni/. The integration becomes 
simple and the intensity of the current, J, is expressed by the 
sum of two exponential functions of time, of which one is 
periodic and the other is not. 


Where k = the resistance of the secondary circuit. 
»  L = its coefficient of self-induction. 


» Tr = the period of oscillation of the contact breaker. 


[TE B=27rr. 
ssl 


= the resistance. 
»  / = the coefficient of self-induction of the primary 
circuit. 
» 4s, are constants, 


electric light. 


| 


The calculation received confirmation by means of experis 
ments with a Geissler tube, a revolving mirror, and a Rhum 
korff coil. E. Spatschinsky describes his symmetrical systeme 
of magnets, and their application to various physical apparatus, 
He has succeeded in adapting such systems to the construc. 
tion of 


1. A galvanometer with deflections proportional to the 


intensity of the current. 


2. A transformer. 

8. A dynamo-electric machine without collector. 

On pages -135—137 are described some experiments with 
the “dynamo disc ” invented by A. Polechko. 

This is founded upon the a of Faraday’s disc. A, 
thick disc of copper is pierced in the direction of its radii 
and thus divided into 320 sections, the hollow parts being 
filled in with vulcanised fibre. The middle part of the peri- 
phery of the disc is covered with a ring of steel insulated 
from the copper by means of vulcanised fibre and thus binds 
the whole together. Two pairs of collectors slide upon the 
free surface of the periphery of the disc, touching it at the 
extremities of its horizontal diameter. 

The magnetic field is furnished by two electro-magnets, 
horseshoe-shaped, placed vertically and furnished with an 
arrangement for concentrating the field along the horizontal 


diameter of the disc. This apparatus appears to give very — 


good results. © | 
There are papers on the mechanical action of alternating 
currents by J. Borgman, which we have noticed elsewhere, 
In a paper entitled “ A Contribution to the History of the 


Galvanometer,” Th. Petrouschewsky expresses his opinion 


that the most ancient galvanometer of precision is that in- 
vented by Nervander, and described by him in the Annales 
de Chimie et de Physique in 1833. - Sarees 
~ On pages 117, 118 are described a number of cxpcriments 
made by W. Tschegliaeff on the action of a magnetic field 
upon discharges through -Geissler tubes, and an attempt is 
made to explain the appearance of the stratifications of the 
light in the tube when under the influence of electric or mag- 
netic fields. | 
S. Kowalewsky describes a large number of more or less 


complicated phenomena of the same kind as those of the 


rings of Nobili, of the equipotential figures of Guébhard, and 
of the electro-capillary movements which for several years 
past he has been studying in electrolytes. cies 

A new form of dip-needle is described by N. Pittschikoff. 

On pages 132—135. G. Imchenetzky gives an account of 
his new galvanic element. This element is formed by mixing 
graphite with paraffin and fixing it by compression upon 
both surfaces of a piece of metallic cloth in a solution of 
chromic acid and of zinc in a solution of hyposulphite of 
soda. The solutions are separated by means of a porous 
diaphragm. In the mass of the diaphragm there forms an 
impermeable but conducting film. 

The electromotive force of the element is equal to 2°15 
volts. The resistance varies between 0°04 and 0°07 ohm, 
according to the quality of the diaphragm. In one experi- 
ment this cell furnished 150 watts during 20 hours’ work, 
and then its electromotive force had only fallen to 2°0 volts. 

During the working of the cell the hyposulphite is trans- 
formed into sulphate with a precipitation of sulphur, whilst 


the chromic acid becomes oxide of chromium. 


The employment of the bolometer for observing rapid 
electric oscillations and for determining dielectric constants, 
is discussed by W. Tschegliaeff on pp. 115—117. 

Altogether, this issue of the Journal de la Société Physwo- 
chimique Russe shows that Russian savants are determin 
not to be behind those of the western nations in pushing 
forward researches into the hidden mysteries of electricity ; 
and since abstract research is really so closely related to in- 
vention, we may safely predict that the knowledge and appli- 


cations of electricity are destined to rapidly develop in the — 


land of the White Czar. 


Electric Light in the Southern States of America.— | 


During the past nine months, great activity has been dis- 
played in the establishment of new enterprises in the Southern 
States of America. “Among the new ventures, which number 
2,472, there are 20 gas works and 124 plants for furnishing 


{ 
| 
| 
| 
| 
| 
| 
! 
| 
i 
| 
| 
| 
| 
| 
4 
{ 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lata 
i 


D D = 


1 7 D US 


THE TELEGRAPHIC JOURNAL AND 


Ocroser 30, 1891.] ELECTRICAL REVIEW. 501 


POLYPHASED ALTERNATE CURRENTS. 
(Continued from page 476.) 


ITI.—TRANSFORMATION. 


Transformation.—As alternate current gene- 
rators are constructed to produce currents of great intensity 
and low electromotive force, while the application of these 
currents, in the present state of electrical industry, are di- 
rected mainly to the transport of electrical energy to a great 
distance, it follows that these currents must be transformed 
twice between the point of production and the point of 
utilisation, the first time to increase their tension at the ex- 
pense of their intensity, and the second time to reduce this 
tension and render the currents harmless and capable of 
being manipulated. This is the work of the transformers. 

The polyphased alternate current. transformers do not 
differ essentially from ordinary alternaté Jcurrent trans- 
formers, and consist of closed magnetic circuits enclosed in 
two windings, one of thick wire and one of fine. In the 
apparatus supplied by. the Allgemeine Electricitäts Gesell- 
schaft and the Ateliers d’Oerlikon we find essentially the 
same principles, the apparatus only differing in details of 
construction. 
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. Fra. 1. 


Three cylindrical iron cores (fig. 1), formed of layers 
of thin soft sheet’ iron that has been well annealed, rest 
on an annular disc of sheet iron, and are covered with a 
second disc of sheet iron of the same thickness, the two 
discs being formed of one sheet of iron, rolled like a ribbon 


La 
af 


conductors supplying the different utilisation apparatus 
radiate. We can see that at the points of departure and 
arrival it is possible to connect the inductive and induced 
circuits either in a triangle or a star, as required. In the 
Lauffen-Frankfort experiments, for reasons which will become 
evident when the utilising apparatus is examined, the 
“star” connection has been preferred. The transformers 
at Lauffen and those at Frankfort have a coefficient of trans- 
formation equal to 160,that is to say,a difference of potential 
of 50 volts established at the terminals of one of the inductive 
bobbins ppm a difference of potential of 8,000 effective 
volts at the corresponding terminals of the induced circuit. 
This'difference of potential is that which exists between the 


neutraljpoint and each of the wires. If we trace the curves 
representing the differences of potential between each of the 
wires and the neutral point, and call e the difference of 
potential between the neutral point, 0, and the outer extremity 
of the bobbin, a, we can easily see that the effective difference 


FE, Barth; 1, Transformers; p, Dynamo; s, Switchboard; a s, Generating Station; r s, Receiving Station; n w, Neutral wire. 


Fia. 2. 


ona bobbin. ‘he three cylinders are each enclosed in two 


windings of copper wire. 


In the transformers placed at the generating station, the 
thick wires are connected with the dynamo, and the fine 
wires with the line of transport, as shown in fig. 2. 

: At the other extremity of the line (the arrival station) the 
= wires of the transformer are in communication with the 
Ine of transport at a high potential, and the thick wires are 
connected with a distribution board, from which the 


of potential, 2, between any two wires. is greater. The rela- 
tion between E and e is 3 
E = e 2 sin 60° = 1‘732e. | ? 
A difference of potential, ¢, ot 8,000 volts between the neutral 
point and each of the wires corresponds, therefore, to a dif- 


ference of potential, H, of 13,850 volts between any two wires. 


It is in consequence of the high tensions which are now 
used, and which will be exceeded eventually in subsequent 
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experiments, that special precautions have been taken in the 
construction both of the transformers and the line. Asthese 
precautions have been sufficiently often described here and 
everywhere, there is no need for us to enter further into them 
here. 

Fig. 3, which shows the details of construction of the 
transformers made at the Oerlikon Works, under the direction 
of Mr. Brown, explains the essential principles of these 
transformers, which are constructed to transform, when fully 
charged, the 200 kilowatts which the dynamo is capable of 
producing. We see that the fine wire circuits are entirely 
enveloped by the thick wire circuits, and that the three ex- 
tremities of these fine wires pass out of the transformer in 
three thick glass tubes, so as to avoid any accidental 
metallic contact between the cast iron casing containing the 
petroleum, and the high tension wires. This casing is, more- 
over, connected to earth, and with the neutral wire, and can 
be touched with impunity during the transmission. A tap 
placed at the bottom of the cast iron casing enables the oil 


to be drawn off from the transformer before it is taken to | 


pieces for the purpose of examination. All the connections 
are external, so that the couplings can be effected without in- 
terfering with the apparatus. 

We can see by fig. 1 that in consequence of the connec- 
tions established between the neutral points of the dynamo, 
and of the transformers which are connected in a star, that 
the whole circuit is in metallic communication with the earth. 
This mode of coupling, which is used exclusively for tri- 


phased alternate currents, increases the safety of the installa- 
tion and reduces the danger at those points where the high 
tension wires enter the transformers, and along the wires 
themselves. The fatal accident which happened at Lauffen, 
a few days before the closing of the Exhibition, can only be 


attributed to the imprudence of the victim and to the viola-. 


tion of the regulations forbidding both the public and the 
Exhibition staff to come within reach of the dangerous high 
tension points. . | 

The transformers insulated by means of oil will not 
necessarily be employed in all transmissions of energy by 
polyphased currents. Dry transformers are also being con- 
structed at 3,000, 4,000, 5,000, and even 10,000 volts; for 
instance, those of Mr. Ferranti, at Deptford, for simple alter- 
nate currents. The same can be done for polyphased alternate 
currents. The construction, therefore, can be simplified when 
the tensions do not exceed these figures, and the insulating 
liquid dispensed with. | 

LINES. | 

The high tensions of polyphased alternate currents compel 
us to have recourse to overhead lines specially insulated. 
The Lauffen-Frankfort experiments will afford us valuable in- 
formation with regard to the quality of these lines, and we 


await the results of the experiments of the Commissson with - 


some impatience and curiosity, but it seems now to be uni- 
versally acknowledged that the employment of large oil insu- 
lators with three cups involves a number of useless precau- 
tions. The insulators with a single cup, of the Johnson and 


Phillips type, seem all that is required, and have not up to 
the present given rise to any inconvenience. 


We will not here discuss the transport of energy at a high 


potential by underground tri-cables ; it is to be feared that 
their high price would prevent theiremployment, as they would 
add so considerably to the expense of the installation as to 
render all the economical advantages of transport to a great 
distance of no account. | 

As to canalisation at low tension, it is similar to that of 
continuous currents or ordinary alternate currents, and with 
the exception that three conductors are employed instead of 
two, differs in no way from it, so that we need not discuss it 
further. In the next article we shall treat of the application 
of these currents to lighting and motive power. 


E. H, 


“W. & R.” PATENT STAPLE DRIVER. 


THOSE who have had much experience in running bell wir 
have often wished for some easy method of holding staples 
in position, without using one’s own fingers for the p 
We illustrate below a simple little instrument, which has 
been designed with this end in view. It holds the staples in 
sition until they have penetrated far enough to be driven 
fina with the hammer. 
The tool consists of a rectangular tube of a size suitable 


for the staples being used, in which is a plunger with a move- — 
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ment of about half an inch. The staple is placed in the end 
of the tube, where it is held, and the projecting points are 
placed over the wire, which is being run; a blow is given 
to the opposite end of the plunger, after which the tool is 
removed, and the staple driven home. 

It will be found very handy for those who are in the habit 
of running wires overhead, or in other places where it is in- 
convenient to hold the staples in the fingers. 

These particulars are supplied to us by Messrs. Woodhouse 
ru pam United, Limited, from whom the tool may be 
obtained. 


THE DYNAMOS AT FRANKFORT EXHIBITION. 
By W. B. ESSON. 


IV. 
Facine the principal entrance was the 400 kilowatt Ganz 


alternator of the Helios Company, of Kéln, shown in fig. 19. 


This machine runs at 125 revolutions per minute and gives 
200 amperes at a difference of potential of 2,000 volts being 
capable of supplying current for 6,000 glow lamps of 16 CP, 
as a placard placed conspicuously by its side informed the 
visitor. The armature is keyed, the rotating wheel which 
carries the radial magnets being fixed on the crankshaft and 
forming the flywheel of a 600 H.P. horizontal compound 
condensing engine by Paucksch of Landsberg. The arma- 
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ture’consists of 40 T-shaped sections built 
up of soft-iron punchings, as shown in fig. 
90. These sections are supported by a 
couple of strong cast iron rings to which 
they are bolted, and when placed in posi- 
tion form a laminated iron ring with 40- . 
interior radial projections, having wound mp 
on each an armature coil. Each coil fur- LUS à ae 
nishes 100 volts, the 40 being coupled in | te = FE 


whit} 


two parallels of 20 in series. Any section HR 
with its coil complete can be removed 

without disturbing the others, while the 

side brackets projecting from the support- 
ing rings rest on a slile bed and the 
whole armature by turning the large hand- 
wheel seen to the extreme right in fig. 19 


quite clear of the magnet wheel. The 
magnets are formed of (J-shaped pieces 
of soft-iron, as in fig. 20, which are inter- 
laced and clamped between a pair of heavy 
cast-iron discs to form a wheel with 40 
laminated spokes or projections. The JS 
magnet coils are slipped on the spokes Jim 
and secured against centrifugal force by mim 
brass angle pieces solidly screwed into the aij 
iron. The magnet wheel measures over Wim 
the tips of the spokes 299:2 cm. and the 1 
magnets are about 38 cm. wide. Between 
the magnet spokes and the armature cores 
there is a clearance of 12 mm. The mag- 
net coils are coupled in four parallels, and 
the power required to excite the machine 
at full load is 10,000 watts or 2°5 per 
cent. of the output. This at the time of 
the writer’s visit was supplied from a 
secondary battery. The loss in the arma- 
ture due to copper resistance is 2°0 per 
cent. By determinations made as carefully 
as possible by indicator diagrams, the loss 
from hysteresis, friction, air churning, &c., 
was found to be 18,500 watts, corres- 
ponding to 4°7 per cent. of the output. 
Assuming these figures as correct and the 
stray power so measured to have the same eg ta EN 
value at full load, the commercial efficiency | TS Pen 
100 


comes 
out at 1093 91°5 per cent., 
100 


while the electrical efficiency is ——— 
104°5 


= 95°6 per cent. The engine cylinders 
which are some distance apart, consequent 
on the room required for the lateral move- 
ment of the armature, are 57 cm. and 
103 cm. diameter respectively, the stroke 
being 84 cm. The air pump levers are 3 ies Tr 
worked from the back end of the low 2) QU - 
pressure piston rod, and the governor act- D oe | 
ing upon the steam admission to the high nn Le A À 
pressure cylinder is similar to the well | Win, i 4 
own Armington and Sims governor. In 
addition to the alternator just described, a | wi 
smaller one of similar design giving 80 | Mr | ie 
kilowatts is also shown. 
The largest of the direct-current machines 
exhibited by the Helios Company, is shown 
in fig. 21. It is shunt wound and gives 
400 amperes at 110 volts or 44 kilowatts, 
the speed being 375 revolutions per minute. 
The armature is 45 cm. in diameter, and 
its core is built up of soft iron discs ‘5 mm. 
thick, insulated from each other by paper 
and furnished with teeth to form Pacinotti 
Projections on the exterior. The winding —_æ 
4 In 52 sections, and the connections = 
the commutator are made so that 
€ collecting brushes lie horizontally. 
: e bearings are provided with a con- 
inuous lubricating arrangement which 
consists of a brass ring revolving loosely 
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upon the journal, with its lower side dipping into an 
oil well. 
The magnet is a single horse-shoe, and the limbs are of 
wrought iron cast into the bed plate. The two limbs are 
Armature. 


Magnets. 

Fia. 20, 
strapped together top and bottom, as shown in the sketch 
fig. 22, the bottom straps being with the lower ends of the 
limbs embedded in the casting. The power required to excite 
the magnet is 670 watts, which produces an induction ‘in 


the armature of 15,000 O.G.S. lines per square centimetre. 
The loss due to the copperj resistance of the armature is 
1,120 watts, the electrical efficiency being therefore 96 per 
cent. The stray power absorbed by hysteresis, brush friction, 


\ 
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Fia. 22. 


ARQ 


air churning, &c., is 1,100 watts, which makes the commercial 
efficiency 93°8 per cent. The watts per kilogramme of 
armature copper are 650, the watts per kilogramme total 


. for a current of 32 amperes at 2,200 volts. 


copper on the machine 170, and the watts per kilogramme 
: 0. | 
nother dynamo of the single magnet type, runni 

450 and coupled direct to a vertical engine 
shown by the Helios Company. This machine gives 
20 kilowatts at 130 volts for charging accumulators, and to 
keep the bearings low the horseshoe is inverted, having the 
yoke at the top. It is remarkable chiefly on account of its 
magnet being built up of sheet iron, as well as its armature, 
this construction having been adopted by the company for 
their small two-pole machines and their large four-pole ones. 

Messrs. Woodhouse & Rawson exhibited one of their 
70-kilowatt Kingdon alternators driven by belt from a: 
Ruston and Proctor horizontal engine. To suit the con- 
ditions under which it had to work the armature coils were 
coupled up to give 640 amperes at 110 volts, the speed being 
875 revolutions per minute. Under the ordinary conditions 
of high tension working this size of machine would be wound 
The alternator 
is of peculiar construction, inasmuch as both magnet and 
armature coils are wound on cores projecting inwardly from 
the same laminated ring. In the ELECTRICAL Review of 
March 20th, a general view of the machine was given, but 
some alterations have since been made, and, in fig. 23, the 
arrangement of the coils and part of the inductor wheel 
of the machine at the Exhibition are shown in section, 


4 
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The outside laminated ring is 171 cm. diameter by 30°4 cm. 
wide, and is built up of a number of sheet iron segments 
1°07 mm. thick, separated from each other by tissue paper and 
arranged so that adjacent plates break joint. These segments 
are furnished with radial teeth n, A, s, B, &c., fig. 23, and the 
i ge ring has 32 cores projecting inwards. Bolts of 
mild steel passing through the segments clamp the whole 
dr à together between two strong cast iron side frames 
which carry the shaft bearings. Alternate projections are 
wound with magnetising coils and ant N and 8 # 
marked, while the intermediate projections, A, B, C, D, ar 
wound with armature coils. On each of the 16 magnets are 
wound 144 turns of double cotton-covered flat copper strip 
51 mm. wide by 1°6 mm. thick, the 16 coils being joined up 
in four ps of four in series. The exciting current 8 
furnished by an Elwell-Parker upright dynamo giving 80 
amperes at a difference of potentials of 60 volts. 
of the 16 armature coils are wound 44 turns of copper strip 
similar to that on the fields, each coil giving 40 amperes al 
110 volts and all being coupled in parallel to give 640 
amperes. The inductor wheel is 135 cm. diameter an 
carries 16 blocks of laminated iron, 1, 1, formed by laying 


together sheet iron punchings 1°07 mm. thick, of the shape 
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shown. These sheets are separated from each other by tissue 

r and are clamped by mild steel bolts between a pair of 
steel plates, 8, P, these latter being bolted in turn to a strong 
cast-iron centrepiece, ©, 1, keyed on the steel driving shaft. As 
the inductor wheel rotates lines of force are caused to flow 
through the armature projections from the N and S magnet 
projections alternately, which thus generates in the coils 
wound on the former an alternating E.M.F. In the alter- 
nators previously described we have had the armature fixed 


and the requisite periodic variation of the lines of force 
through its coils has been obtained by rotation of the field 
magnets on which the magnetising coils have been wound. 
In this alternator the armature is also fixed, but the magnet 
coils remain stationary as well. The relative variation of the 
field is not obtained here by moving the magnets as a whole, 
but by the device of moving a portion of the magnet core, this 
being virtually the function performed by the inductor wheel. 


(To be continued.) 


EBEL’S COULOMB METER. 
THE feature of this meter is the differential gearing. Two 
crown wheels, a and à, are placed to face each other on the 
same axis, of which à is allowed to turn freely, and a@ is 
coupled to clockwork, from whence it obtains its driving 
power. H is a hemisphere made of a light substance, free to 
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a "= its rertical axis, and is moved by frictional contact 
bs Be e Wheel a, by means of which it communicates its 
: A the same way to wheel à, turning this wheel in the 
irection. This H, in addition to the 
vertical motion already described, has another motion which 


has its centre in p p!. The carriage, F, is free to turn on 
the fixed pivots, » p!, and carries the pendulum, x, whose 
lower end is in connection with the ammeter which imparts an 
oscillating movement to it. c,asmall planet wheel, free at 
the same time to turn on its axis, is in gear with the two 
crown wheels, @ and #, and evidently if these two wheels 
rotate with the same velocity the planet wheel will keep its 
position, and is only allowed to turn on its centre, but if 
either of these wheels are driven with a greater speed, then 
the planet wheel will be carried onwards bodily in the direc- 
tion of the wheel having the greater velocity. | | 

When the pendulum, x, is hanging in a perpendicular 
position, the hemisphere imparts the same speed to the wheel 
b as it receives from a, but when the ammeter is affected by 
a current an oscillating movement of the pendulum takes 
place and alters its vertical position carrying the hemisphere 
to an angular one, thus changing the velocity of the wheel 0. 
The motion of the planet wheel is transmitted to a registering 
arrangement, 4, indicating the difference of speed of the 


crown wheels.  : : 


BRITISH ASSOCIATION FOR THE ADVANCE- . 


MENT OF SCIENCE, CARDIFF, 1891. 


DISCUSSION ON UNITS OF ELECTRICAL MEASURE- 
| MENTS. : 


The Sections A and G met for a joint discussion on electrical units, — 


on opening the rece | 
Dr. OttvER LopGE said: There are a good rs | things to be said 
about units at the present time, both mechanical and electrical. I think 


‘it will be for the convenience of the section if at the beginning of the 


discussion we attend principally to the electrical units, and to those 


“units which are of established interest to engineers, and leave the 


more academical and mechanical units toalater period. With regard 
to electrical units, one of the most pressing things is the determination 
of an authoritative statement or agreement as to the coefficient of 


induction, not only self-induction, but also mutual induction. © 


‘Now we know that already a great many names have been suggested 
for this unit. The mere name of the unit is, of course, very unim- 
portant from some points of view, but it is not wholly unimportant 
whether this unit shall be called secohm or quadrant, or by the name 
of some man. Henry, mac, and other names have been suggested. 
The name, secohm, has certain advantages, in that it indicates the 
relation between this unit and the ohm-second, but there are certain 
‘disadvantages in that it tends to express the more simple by the more 
complicated. It expresses the unit self-inductance as being derived 
from the ohm, whereas the determination of the ohm itself is based 
upon a measurement of inductance; instead of describing the self- 
inductance unit as an ohm multiplied by a second, it would be more 
logical to call the unit of resistance a self-inductance divided by time. 
In all methods of determining the ohm, some form of coefficient of 
induction is the length that enters into the expression. If it is to be 
called a quadrant, it must be remembered that a quadrant is strictly 
an angular measure; and even though it be understood as short for 
earth-quadrant, and therefore a length, still it is not unobjectionable, 
for it is pretending a thing to be a length when it really is not 
a length. I think it would be a backward step if we fix it for all 
time as a length. On the whole, I should suppose that some name 
of less obvious meaning might be desirable, such as the name of a 
man. Now directly we permit ourselves to regard the name of a 
man as a possible name to be attached to the unit, we have the field 
open to consider. We are no longer ——— to make it equal toa 
secohm: it may be a sub-multiple. Now letus consider whether the 
secohm is a convenient size. The C.G.S. units were a connected 
system, or might have been a connected system, before any practical 
units were invented. Practical units were invented for this reason, 
that C.G.S. units were not a reasonable size, they were a million times 
too big or too small. It was out of the question for engineers to be 
always speaking of powers of ten. Now a secohm is rather big for a 

ractical unit. Very few people—I speak under correction—have to 

eal with coefficients of induction of more than a secohm. The question 
is whether it would not be better, therefore, to make our practical unit 
some sub-multiple, say a thousandth, or something of that sort. We 
have a consistent system in the C.G.S.; there does not seem adequate 
need for two consistent systems. I regard it as more important to 
have the practical units of convenient size, than to have them most 
simply related among themselves. The farad has been useless, by 
reason of the neglect of this idea. The whole object of a practical 
system is to have units of convenient size, otherwise the C.G.S. would 
be all that is necessary. 

The next unit wanted is a practical unit of magnetic field, 
or the unit of magnetic induction. Let me just explain what I 
mean by a practical unit of magnetic field. There is a C.G.S. 
unit, and it has not at present had a name given to it, although 
sometimes names are used, but it is too small for engincering 
purposes; it is something comparable to the intensity of the 
earth’s magnetism. The total intensity of the earth’s magnetic 
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field is about half of one of these units. The magnetic fields with which 
engineers have to do are usually enormously greater, hundreds or 
thousands of times. Moreover, the definition of C.G.S. magnetic field is 
not one which immediately applies to engineering practice. We do 
not deal with a unit magnetic pole; and although it serves fairly as 
a fundamental unit for theoretic purposes, it is not very practical. 
Now consider how magnetic fields do come in; they come into engi- 
neering practice in the case when you have a coil of wire rotating in 
such afield. You have a certain area through which a number of lines of 
force pass ; each complete revolution of an armature coil cuts the total 
lines of force four times, and the voltage which you can get is just equal 
-to the rate of cutting of those lines of force. That is to say, if N 
represent the total number of lines of force passing through a coil, 
what would be called total magnetic induction through the coil, and if 
aN 


| dt 
this gives the voltage; of which the value at any instant is the rate of 
the change of the magnetic ‘induction. That is the fundamental 
formula of magneto-electricity. It contains almost the whole philo- 
sophy of the dynamo. Here is another formula which contains the 
whole philosophy of motors. 


The work done during any operation is equal to the current multi- 

lied again by the change in the magnetic induction: the power 
being P=ec. It would seem as well to have some practical name 
for this quantity, N, so constantly occurring: the total lines of force, or 
the magnetic induction. As for magnetic field, that is related to this 
quantity in the simplest possible way ; for it is the number of lines of 
force through unit area. 


_ Whether the name shall be given to intensity of field or to mag- — 


netic induction—there might be a name for both—the relation between 
them is quite simple. The important thing to point out in most cases 
_ in practice is, that N is related to the coefficent of self-induction in a 

very simple manner. ie 58 you have a closed solenoid, sectional 
. area a, length 7, permeability u, number of turns x, what is the 
total magnetic induction caused by a current, c, in that solenoid ? 
. 2 

(47 n? a) 

It merely requires a slight modification to make it applicable to 
dynamo magnets and other things. I only quote the expression in its 
simplest form. There are more complicated similar forms, but in 
all cases the induction caused by a coil’s own current, or the true 
“self-induction,” is equal to something multiplied by c; and that 
something essentially is the coefficient of self-induction, or the induct- 
ance, a thing which is commonly denoted by t. So the above ex- 
pression is. ye N=Lc. ‘Hence, if we have a name for the 
coefficient of self-induction we have a name at once without an 
trouble for the total magnetic induction through an area. À 
I do not wish to call it any particular name, but supposing 
mac were the unit of self-inductance, then the unit of current being 
an ampère, the unit induction would be a mac-ampère; thus we 


should have a name at once for the total magnetic induction, and when. 


you want to express the intensity of a field it would be a mac-ampère 
per square centimetre. Another name for unit induction is a sec- 
volt, which is plainly equal to a secohm-ampère, or, as I have just 
called it, a mac-ampère. Perhaps sec-volt is a good name: of course 
it is the number of lines of force which if cut in one second gives, in 
the cutting circuit, an E.M.F. of 1 volt. 

Mr. W. H. PR&ece said: The work of the British Association Com- 
mittee on Electrical Standards has now extended over 30 years. Its 
first report was issued in the year 1861 at Manchester, and we have, 
after a great deal of difficulty and trouble succeeded in impressing 
those units of measurement, not only upon the scientific world of 
England, but upon that of all countries. During this last year a 
Committee appointed by the Board of Trade has taken into con- 


sideration the work of the British Association Committee and has come 


to the conclusion which will result, in the month of November, of an 
order in Council being passed making the ohm, the volt, the ampére, and 
the farad legal standards, such as will for years to come be regarded as 
the stable standard measurements in England. Now having run in a 
groove for 30 years and having succeeded by dint of great labour in 
impressing these units on others, I am afraid we are running our 
heads against a brick wall when we attempt to produce any change 
upon such a system. Nevertheless, while the difficulty of producing 
a change is very great, I am going to have the temerity of sug- 
gesting a change in another direction, in addition to that suggested 
by Dr. Lodge. While there is a difficulty in making a change, there 
is alsoa difficulty in impressing new ideas into our language, although 
absolutely essential. New wants arise and we must have new names to 
express these new things. The fashion to introduce new meaningless 
words, has practically failed. They tried to thrust upon us the term barad 
as indicative of the standard of pressure, bole the unit of momentum, 
and kine the unit of velocity, but I think this attempt has practically 
failed, and I have met but one case where one of these names was 
used, and then it was spelt wrong. Iama great advocate for the 


use of words based on names. They enable us to pay a grateful 


compliment to those who have passed away. They enable us to 
attach a useful word to something that requires great precision of 
thought. The use of such words as ohm and volt and ampére almost 
render definition unnecessary, and in some cases they remove great 
difficulties, for I am sure if there wasa mistake made by students 
and by professors sometimes, it was in drawing distinction between 
“power” and “work.” Now we have introduced two words, watt 
and joule; watt as the unit of power, and joule as the unit of work, 
and I' think I can confidently state that nobody since the introduc- 
tion of these words has made the mistake of confusing power with 
work or_work with power. So, I say, words clearly indicating these 


standards are very useful and valuable. We have several names from 
which we might draw. We have Gilbert, we have Gauss, we have 
Weber, we have Franklin, Henry, Maxwell. These names are 
valuable, and certainly there are some units to which they might 
be very well applied. I have mentioned the names of men who are 
dead, for I think it would be unwise to affix the name of the livin 

and though there is one whose name will be associated with the elec. 
trical units some day; it is perhaps better for the present to stick to 
the old. There are more names wanted still. Prof. Lodge has 
alluded to the unit of magnetic field or force, and there is not 
the slightest doubt that the time has arrived when we must 
adopt the unit of magnetic field, and we must give that unit 
a name. Some have proposed that this unit shall be based on 
the C.G.S. unit alone, others have suggested that it should be 
10 to the power of 8, and I am going to propose that it should be 
called 10 to the power of 9. The reason why I suggest that change 
is depending on another alteration that I am going to suggest, that 
the volt should be 10 to the power of 9, instead of 10 to the power 
of 8. That matter is dealt with in a paper by Professor Stroud, 
and I would rather adhere to this point only now, because he will 
in his paper deal with the matter very thoroughly. 10 to the power 
of 8 was selected by the original committee solely because 10 to the 
power of 8 was the nearest approach that we could find to the Daniel] 
cell. That cell was then universally applied, but it is now surpassed 
by others such as the Léclanche or bichromate, the E.M.F. for 
which is much higher. One great reason I propose that the. value 
shall be 10 to the power of 9 is that it makes the Farad the same in 
C.G.S. as in practical units. I should very much like to have 
said something on dimensions, but I want to refer to one other unit 
that requires to have names attached, that is H. There was a time 
when there was a great demand for unit magnetic pole, but that time 
has long since passed, and Dr. Lodge himself has referred to induction 
to N, more particularly in its form per square centimetre, and called 
B density of field. There are two great quantities that are most 
important in electrical developments of the present day, and 
that require a great deal of sifting, not that we can find units 
for them, one is mw, the other the coefficient of specific induc- 
tive capacity, sometimes x, then we come to L, the coefficient 
of self-induction. I said yesterday that there is more nonsense 

talked about self-induction than upon any other branch of electrical 

science. There are those who talk about self-induction who have had 


very little practical experience of its effects, who have applied 


self-induction sometimes to a geometrical quantity, sometimes to 
permeability, and sometimes tothe whole induction. It has been my 


practice for some years never to speak of self-induction, because it — 


is mixed up so dreadfully, but always to speak of electro-magnetic 
inertia, and that is the term we have met with in practice which 
is familiar to us; when we find writers misusing this term seif- 
induction it makes one regret that we have not a unit for this term 
to centralise one’s ideas and to avoid friction. I am at one with 
Dr. Lodge when he proposes a unit of self-induction. Nobody 
has proposed a better name than that of Henry. 10 to the power 
of 9 was a very good unit indeed and if they had this unit 10 to 
9 they would wipe out the use of the word secohm. The system 


of units now used is absolutely artificial, and conventional. Iwill - 


not occupy your time with dealing with the relations between 
H and various other quantities. The name of Gauss had been 
proposed, in fact it was proposed in Paris. If there were two 
men whose names ought to be used as units one was Gilbert and 
the other Gauss, who had done so much to establish the absolute 
system. We want to know the value of K and R. Perhaps 
Prof. Rucker, who has worked in this direction would do something 
more. We want something more than dimensions; we want a 
table of specific resistances. At the present moment we have really 
only the specific resistance of mercury and of copper accurately de- 
termined. We also want a new determination of 3. A better mode 
by which the mechanical equivalent of heat could be arrived at. 
They wanted to get rid of the obnoxious table of dimensions that 


‘every text-book is laden with. In Maxwell’s great work there are three 


or four different systems of dimensions, and in engineers’ pocket-books, 
which were supposed tu contain useful facts—pages after pages are 
filled with these useless dimensions. In conclusion the speaker said 
he should be very sorry if any conclusion that this section should 
come to should interefere with the acceptance of the ampère, ohm, 
and farad, as the legal standards. If it were to go abroad that they 
were disunited it might perhaps tend to the withdrawal of the order 
in Council. He thought we should certainly succeed this year m 
getting these standards made legal, and then these standards will 
be the legal standards of the world. 

Pror. W. Stroup then presented “ Some Revolutionary Sugges- 
tions on the Nomenclature of Electrical and Mechanical Units,” of 
which we give a summary :— ae 

1. The present practical system of units is very objectionable on 
three grounds :— 

(a) There is no prima facie reason why the practical unit of current 
should be equal to ;4th C.G.S. unit. 

(B) The relation between the other practical electrical units an 
the corresponding C.G.S. units is much more complex than need be. 

(y) The units of work and power are far too small for practical ie- 
quirements. 

2. 1f we were starting to devise a practical system to-day, such 8 
system could best be formed by taking 10° cm. as the unit of length, 
10° gm. as the unit of mass, and the second as unit of time. a 

3. That in the ivterests of the “ practical” men of the future an 
in the interests of the electrical studentsof both the present and De 
future, it is highly desirable to institute a revolution with the ob) 
of dethroning the present practical system of units. 


Nomenclature. 
1. That the term Dyne to indicate 10% of our present (1891) dynes 
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‘ ; , as custom has restricted the use of Greek derivatives 
7 GS. units. That 10’ dynes, if required, should be called 
à Hebdomodyne, suitably contracted of course, or preferably a Joc 
: imetre). | 
Ge the gore languages are of little or no service for the 
rovision of names for modern, more or less complex, physical con- 
F ptions ; and therefore this method of coining words it is desirable 
a oe der C.G.S. units some system of automatic nomenclature, in 
which every name shall be self-explanatory, would prove a boon to the 
teacher and a blessing = the student, and that such a system is quite 
f being devised. | Se 
Tu the prefixes meizo, to indicate 10°, and mez, to indicate 10°, 
nd useful. | 
in continuing the discussion, said he was 
rather inclined to think it would. be better to stick to the 
old units. He did not think Section A realised the enormous 
difficulties that they put in the way of practical people by 
making alterations. The alterations in the ohm produced a great 
deal more trouble than will be yet realised. He might say with regard to 
self-induction that it would not spread much in practical work. His 
firm made a great number of transformers, and it was necessary to 
make these with great accuracy, but he did not believe anyone in his 
place could tell in secohms what the self-induction of the transformer 
was. In regard to names, he would hope that the name of Poggen- 
dorf would not be left out. | a v 
Dr. JoHNSTONE STONEY said on this question, at the present day, 
he was a complete conservative. He would wish to see the ohm 
system of measurement maintained intact, and he believed that 


only practical mischief would result from any attempts now to 


rge from the ohm system. He was a member of the committee 
which fixed the C.G.S. system of measurement recommended in 1874, 
Prof. Carey Foster being another. On that committee there were 
some members who had long practical acquaintance with the 
metrical system of measurement, but there were other members 
who had only immediately before been converted to the opinion 
that the systematiè system of units ought to be based on metric 
measures, and who had had little practical acquaintance with 
it as a working system. He (the speaker) dissented from the 
selection that was made on grounds totally different from those 
attributed to him in Prof. Everett’s book. He would wish to take 
this public occasion for stating that the original note which Mr. 
Everett put in the first edition, and the subsequent note in the second 
edition, did not in the least represent what he stated at the com- 
mittee. No systematic system of units could have been framed 
without some electrostatic and electro-magnetic units belonging to it 
being inconveniently large or small; but it was quite unnecessary to 
make a selection which led to the same defect prevailing among the 
dynamical units. What he (the speaker) had objected to was choosing 
such fundamental units as led to a unit of force so inconveniently 
small as the dyne (about the weight of a milligram), a unit of energy 
so small as the erg (about the hundred-thousandth part of a gram- 
metre), and a unit of power which is the ten millionth part of the 
watt. The definite proposal he made to the committee was, that the 
metre should be the unit of length and the kilogramme of mass ; but he 


_ _ would have concurred in recommending any selection of fundamental 


metric units which would have led to convenient dynamical units. 

“With respect to the unavoidable size and minuteness of some of the 

electrical units, he suggested that a nomenclature should be intro- 

duced which would make it easy to use in practice any decimal mul- 


SronEy’s TABLE OF THE RELATIONS BETWEEN Untrs. 
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E [Voltage, or electromotive force], identical with potential on electricity. | | 
In the columns of dimensions a = LM, 8 = A = en y = vt M The Units of x, M and 7 for the Maxwell column are so selected that 


the unit of » becomes in it the velocity of light, and that the units of a, 8 and y remain the same as in the ohm columns. 


* Asterisks are introduced to direct attention to the more important of the horizontal lines. 
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tiples or sub-multiples of them. For instance, they had got the farad, 
a unit of capxcity too large for any practical purposes; accordingly, 
the practice was to make use of the micr:farad, as it was unfortu- 
nately called. He would prefer to call it the 6th farad (the farad 
divided by 10°). It is a very convenient measure for measuring 
the capacity of submarine cables and in cases where large capacity 
had to be dealt with; but if they wanted to measure the capacity 
of an, ordinary Leyden jar it would be a great deal better to measure 
it in 10th farads instead of 6th farads. This nomenclature would 
enable one to use the 10th farad when convenient, and the 6th 
farad when convenient, and would tell exactly their relation to one 
another. To deal with multiples, and in order to make the distinction 
_ between sub-multiples and multiples as great as possible, he pro- 
posed that the tenth metre should mean sub-multiple, and that the 
metre-ten should mean multiple, and so on. That system of dealing 
with the multiples and the sub-multiples would be a very great prac- 
tical convenience to electrical engineers. It would also avoid entirely 
the necessity of following what, he understood, was the suggestion 
of the President, of using a unit for self-induction which did not 
belong to the ohm system. He certainly thought it would be a very 
retrograde step for the B.A. to abandon the fundamental principle of 
making all the measures belong to some definite systematic system. 
It was a misfortune that such a thing should occur as was 
mentioned by Mr. Swinburne, that artisans who were habitually 
-engaged in making transformers could not tell in the least, in 
any definite system of measures, what the self-induction was. 
He believed it would be a very great increase of their capacity 
for doing real work if the use of measures at every stage was so facili- 
tated that every artisan could have a clear perception of the measures 
he was using. Personally, he was averse to any revolutionary 
change, and although the C.G.S. system, he believed, was not 
the best that could have been selecied, he should be sorry to see it 
interfered with in any degree now. He prt d an obvious and 
easy method for converting from electrostatic into electro-magnetic 
measures. There is no doubt for some purposes, electrostatic 
measures are more convenient to work. At present engineers were 


practically precluded from doing so in a case where it would give - 


them a great deal of assistance by the difficulty of easily tracing the 
relation between the two. Mr. Preece seemed to have a great objec- 
tion to dimensional equations. He (the speaker), on the other hand, 
would wish to see dimensional equations made so simple that they 
would come into very general use. The speaker here referred to the 
foregoing table, intended to facilitate the conversion of electrostatic 
and electro-magnetic measures into one another. The units in the 
central column of this table have been introduced, not with any inten- 
tion of recommending the use of a new set of measures, but only as 
the natural bridge between electrostatic and electro-magnetic units, 
which assists the conversion of these into each other by making clear 
to the mind the numerical relation between them. He thought that 
the natural name for the unit of magnetism would be the Gilbert, who 
was the first man they could trace who had really studied magnetism, 
and the natural name for the unit of magnetic field would be Gauss. 
Poggendorf and some others had been mentioned, though if any name 
deserves the distinction, it is that of Weber, who was the first 
person to point out the importance of systematic units. There might 
be a difficulty in the way of this on account of the pronunciation. 
He would also very earnestly try to persuade the members of both 
S2ction A and Section G to the opinion that the time had fully come 
for getting rid of the dreadful misuse of the word force, as in the 
phrases electromotive force, magnetic force, &c. The speaker in con- 
clusion said he did not like the word pressure, it suggested a mis- 
leading analogy. He saw no objection to the word voltage, which 


was very convenient for practical use and got rid of the false analogy. : 


Prof. CAREY FOSTER, expressed his satisfaction at hearing the 
expression of Dr. Johnstone Stoney’s conservative principles in the 
matter of nomenclature. If they were to have new standards they 
must employ a new name ; they might employ a term derived from 
* Galvani,” say “ galv ” or “ gal.” 

Prof. Si.vanus THompson said, in relation to the unit of self- 
induction, that Dr. Lodge had stated that he did not see why its 
coefficient should be considered as a length, but it was a length, and 
Sir William Thomson had devised an ideal experiment illustrating 
the point. They needed that a physical fact should be discovered to 
enable them to determine the absolute value of /: or u. 

Prof. T. H. BLAKESLEY wished to introduce to the section a unit 
with which he had been greatly concerned ; this was the particular 
one which was measured when a current was sent through one coil of 
a dynamometer, and another current through the other. It was the 
product of two currents. It was most important to arrive at the 
power per unit of resistance. At the Physical Society he had given 
many cases in which the application of the split dynamometer would 
be the most advantageous, and in some cases, such as the power lost 
in the revolutions of magnetism in the iron core of a transformer, it 
was practically the only way to arrive at it. He was very averse to 
giving the names of people, however eminent they might be, to 
units. 

Prof. ANDREW GRay thought the phrase “ electromotive force ” was 
unfortunate, but that it would cause much inconvenience to drop it. 
A clear distinction, ought, however, always to be made between 
lectromotive force ut a point (that is the electric force) and the electro- 
motive force round a circuit. It would cause serious confusion if one 
word were used in two senses; if the word “ force” were not used 
alone, but described at the time of speaking, he thought that not 
much disadvantage would arise. He trusted that more attention 


would be given to what was of greater importance than finding a : 


name for the unit of inductance, viz., the calculation of coefficients 
of induction. 
After a few remarks from Prof. D. E. Jonzs, ; 
The PRESIDENT stated that time would not allow the continuatio 
of the discussion; he hoped that it would be continued in the 


journals, especially as at present it was not quite clear what wag 
actually wanted in practice. 

Mr. PREECE thought that it would be objectionable for the British 
Association to suggest any change in the principle of the unit, The 
farad was as immense as the universe, and the microfarad very small 
but useful; he thought that it would be well to call the microfarad 
the farad, and that they should call the volt and amptre either the 
10-volt and 10-ampère, or the weber. 


NOTES. 


Discovery of India-rubber Trees,—A party of explorers 
have recently discovered immense forests of the India-rubber 
tree in the valley of the Orinoco. They have also discovered 
other trees very much like, if not identical, with the gutta. 
percha trees of the Malay Archipelago. The latter being 
almost extinct now, the news is all the more important. 


Electric Lighting at Norwich.—The prospectus of the 
new Norwich company for supplying electricity for lightin 
purposes and for motive power has been published. The 
capital is £50,000. Norwich citizens should take the matter 
up with spirit. An efficient electric light company ma 
compensate for the deficiences of the British Gas Light Com- 
pany. The public is asked to take shares. 


Amendment of Patent.—The Woodfield Syndicate has 
applied for leave to amend the specification No. 16,623 of 
1887, granted to W. T. Goolden and L. B. Atkinson, for 
“Tmprovements in dynamo-electric generators and motors.” 
Further particulars can be seen in our advertisement 
columns. | 


_ Electricity Meters.—Inspector : “Something wrong with 
the meter, it has been very foggy for some time past and the 
meter has certainly registered too low; lets have the cover off 
and see what’s wrong. Ah—mercury rather thick and dusty 
—just wipe it a bit, put a little oil on, and give it a twist 
and see that it runs freely ; all right now.” Report :—“ Meter 
at X registering too low, had it very carefully 
adjusted and verified, left working correctly.” (A fact ! and 
probably many more like it). 


Gas and Electric Light in Vienna.—The Imperial 
Continental Gas Association in Vienna, whose contract with 
the old Vienna authorities expires in 1900, and those with 
the suburban local powers partly terminate forty years later, 
has proposed to the greater Vienna authorities to enter intoa 
new contract of long duration. According to this, the 
authorities would participate in the net receipts to the extent 
of 10 per cent. at first and 15 per cent. later, the association 
—an English company—agreeing to abandon the monopoly 
of street lighting in order-to offer no obstacle to the intro- 
duction of the electric light in the streets. 


The Ozokerite Mines of Galicia.—The failure has been 
announced. of a firm belonging to a syndicate owning extensive 
ozokerite mines at Drohobiez. The firm’s difficulties arose 
through some flaw in the title deeds, and it is stated that many 
other large firms in the district are in the same position. 
The ozokerite mines in Galicia are the largest in Europe. 
There are at present one hundred and forty-two, of which 
eighty-four are worked by between six and seven thousand 
hands, the yearly output being worth nearly three million 
florins. The ceresin and paraffin made from the Galician 
ozokerite, are exported to Russia, Germany, and England, the 
ceresin being the best substitute for beeswax, as well as costing 
half the price. This peculiar Galician industry is capable of 
considerable development, but the title deeds must first be. 
regulated before the requisite capital can be forthcoming. 


Electro-Harmonic Society.—On Friday evening next 
the second smoking concert of the new season will take place. 
The programme is a good one, 
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the Difference ?—It is stated that for the electric 
Bind of a big building in the City, one firm tendered for 
£2,260 and another for £995. 


ry Batteries.—Dr. Paul Schoop is describing 
our: À at the Frankfort Exhibition in a series of 
articles in our American contemporary the Electrical Engineer. 


6 ‘5’ Coming Men.—In the London Figaro for the 
via an te F. L. Reno is illustrated as one of the coming 
men. If the electrical fraternity were asked their opinions, 
the replies would probably be that he had “come” long ago. 
He might, however, have well been spared the reference to the 
Directorate of Elmore’s Copper Company. 


Advertising Novelties.—The latest striking novelty in 
advertisements, says Industries, is a glaring query which 
appeared in an American journal as to the Mosaic locus at 
the time of extinction of an old-fashioned illuminant. The 
answer is that Moses was all right; he switched on 
So-and-So’s arc lamp. There is a picture of the gentleman 
completing the electric circuit, and the reader is led to infer 
that arc lighting first occurred soon after the flood subsided. 


New Uses for Aluminium.—One of the most recent 
applications of aluminium is in the construction of sounding 
boards for stringed musical instruments. Sounding boards 
made of aluminium are said to possess an elasticity capable 
of sympathetic vibration uniformly through a wide range 
of tone pitch, which renders it superior to wood in this 
respect. It is reported that Messrs. Steinway are now con- 
structing a piano with an aluminium sounding board, in 
order to test its practicability. Within the last few weeks a 
patent has also been taken out for the application and use of 
aluminium in the manufacture of bicycles. 


Lighting the Mansion House.—The contract for wiring 
and fitting the City of London Mansion House has been 
given to the Planet Electrical Engineering Company, of 67, 
Piccadilly, W.; 700 glow lamps of 16 candle-power will be 
fixed, of which 232 are for the lighting of the Egyptian 
Hall. The whole of the premises are to be fitted, and the 


- current will be taken from the mains of the City of London 


Electric Lighting Company. Preparations are being made 
to commence the work immediately the present Lord Mayor 
goes out of office. 


Electrical Laboratory at the Glasgow Technical 
College.—Over ninety day students have entered for the 
electrical laboratory and engineering workshop courses at 
The Glasgow and West of Scotland Technical College con- 
ducted by Professor Jamieson and his assistants. In order 
to accommodate the increase in the number of day students, 
the workshops have had to be considerably extended and 
whilst one set of students are testing in the laboratory, others 
are practising jointing of electric light wires and submarine 
cables. It is interesting now to observe from how many 
foreign countries students have been attracted, viz.: India, 
China, Australia, New Zealand, Mozambique, South Africa, 
West Indies, Norway, &c., in addition to various distant 
parts of England and Scotland. 


International Congress of Electricians.—Professor 
arhart says : “Various movements have been set on foot 
with the object of securing the attendance of foreign elec- 
tricians of note at the International Congress of Electricians, 
to be held in Chicago in 1893.” He advocates that it should 
take place under the auspices of the World’s Columbian Ex- 
position, which would virtually mean Government recogni- 
tion, and he concludes: “The only électrical congress of 
great Importance, thus far held, was the congress at Paris in 
1881. Its decisions have been universally accepted, and its 
influence on the progress of the science of electricity has 

en plainly apparent ever since. If this supreme oppor- 


pes » presented by the World’s Fair in 1893, can be rightly 
aid hold of, the gathering of electricians in congress at that 


time may prove no less fruitful in results than that at Paris 
10 years ago.” : 


City and South London Railway.—The directors have 
decided to issue season tickets. It is also intended on and 
after November 1st to increase the fare from 2d. to 3d. 
between the hours of 8 and 10 a.m. 


Interruption of Telegraph Lines,—The Great Northern 
Telegraph Company announce that the Japanese land lines 
beyond Hiogo and Osaka are interrupted owing to a severe 
earthquake which occurred at Hiogo and Osaka on Wednes- 


_ day morning. 


Hampstead Electric Lighting,—At last week’s meet- 
ing of the Hampstead Vestry it was stated that a letter had 
been received from the London and Hampstead Electric 
Battery Company, stating that they had erected a station in 
the Finchley Road, also that they were prepared to give the 
vestry the opportunity of testing their powers for street 
lighting over a small area. The matter was referred to the 
Lighting Committee. | 


Preston and Electric Lighting, —As we briefly notified 
last week, the Corporation of Preston, growing dissatisfied 
with the lighting of the town by gas, have decided to enter 
into a three years’ contract with the company for lighting 
the principal street in the borough. The system adopted is 
known as the “low tension,” and contact of any kind with 
the wires is absolutely unattended with danger. The capital : 
of the company is £100,000 in 19,900 ordinary shares of 
£5 each, and 100 founders’ shares of £5 each. The present 
issue is £60,000, in 12,000 shares. of £5 each. : | 


Electric Lighting, Finchley.—At a meeting of the 
Finchley Local Board, held at their offices on Tuesday 
evening, 27th, it was finally decided to apply for a pro- 
visional order for the lighting of their district a electricity. 
An exhaustive report was submitted to them in June last by 
their engineer and surveyor, Mr. F. Smythe, in which he re- 
commended the transformer system, with an alternating cur- 
rent, as best suited to the requirements of the district, and 
estimated the cost at £19,000. The price of gas for public 
lighting varies from 4s. to 4s. 6d. per thousand feet. 


Gas and Electric Light in Paris,—A new scheme has 
been elaborated for the prolongation of the concession of the 
Paris Gas Company, which has almost a monopoly of gas 
lighting in that city. One point in the project, is to 
authorise the company to become a supplier of the electric 
light, but only by serving a “secteur” or limited district 
similarly to the existing electrical companies, and after the 
approval of the municipality. The gas company would have 
to comply with the same conditions and specification as have 
the electric light companies. 


The Variation of the Electromotive Forces of Bat- 
teries under Pressure.—!In a note contributed to Comptes 
Rendus, M. Henri Gibault states that the variation in 
electromotive force of batteries under pressure in cases where 
no gas is disengaged, may be expressed by a formula of the 
form | 

E —E=4p — bp, 
b being a very small quantity in cases where the pressures 
are not very great, the variation in fact being linear, 


which is in accordance with theory. In cases where gas is —_ 


given off, the equation is 
E —E = A#p+Cp, 


c being very small ; that is to say for moderate pressures the 
variation of force follows a natural logarithmic curve. The 
accord between theory and experiment is close, as may be 
seen by the following results : 


Batteries. Variations in joa volt. 


 Caleulated. Observed. 


Daniell (20 per cent. SO, Zn)... … + 517 + 5 
» (27°56 per cent. SO, Zn) a DS + 2 
Warren de la Rue (1 per cent. Zn OC!) + 662 +7 
40 per cent. Zn Cl) + 504 —5 
Planté Accumulator (8°8 percent. SO, H —127 | —12 
Bunsen | | — 405 
Gas Battery … | — 865 — 845 
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Electricity in Calico Printing.—The Société Indus- 
trielle de Mulhouse (France) is offering (amongst other 
prizes) a silver medal for the application in any form of 
electricity to calico printing. Further particulars regarding 
this matter can be obtained by applying to La Socicte 
Industrielle de Mulhouse, France, and all applications for the 
award should be sent in on or before February 15th, 1892. 


A Stoker's Explanation of the Steam Engine.— 
“This "ere furnace, gen’Imen, heats that ’ere water, and that 
ere water is in this ’ere biler; and that there pistern rod is 
moved up and down by the steam from this ’ere biler ; and 
them ’ere pisterns acts upon them rods, which turns the 
axles of the paddles, and the paddles their selves in conse- 
quence.” —From “ Pickwick Abroad,” by G. W. M. Reynolds. 


Proposed Electric Trams.—We understand that the 
Sedgley, Dudley, and Wolverhampton Tramway Company are 
about to apply to the Board of Trade and the local autho- 


ities for sanction to use electricity in lieu of steam. During 


the last two years there has been great difficulty in running 
the engines owing to the steep gradients at Upper Gornal 
and Sedgley Hill. 


The Electric Light in Brazil.—The electrical depart- 


ment of Empreza de Obras Publicas nos Brazil are just now | 


devoting much attention to electrical matters, and is anxious 
to receive catalogues, &c., of electric lighting and power 
transmission plants, and also of telegraph and telephone appar 
ratus. Any catalogues sent. out should be addressed— 
Seccao Commercial Empreza de Obras Publicas nos Brazil, 
60, Rue do Hospicio, Rio de Janeiro, Brazil. 7 


Compensation for Injury.—At the Guildhall, on Wednes- 
day, a workman named McGowan obtained a verdict for 
£150 against his employers, Messrs. Stephens, Smith and 
Co., the well-known electric launch builders, of Cuba 
Street, Millwall, as compensation for injuries sustained by 
the fall of a slab of iron, which he alleged was being 
moved in an unsafe mannér. His foot was injured, and 


he had to undergo an operation which. left him partially 


lame. | 


Huntingdon and the Electric Light.—The rooms of 
the Huntingdon Literary and Scientific Institution are now 
lit by the electric light. The main hail. and library were 
brilliantly illuminated last week for the first time, when the 
annual soirée of the institution was held. The lighting, 
which was in every way successful, was carried out by Messrs. 
Baily and Grundy, of Cambridge. This is the first intro- 
duction of the electric light into Huntingdon, and it is to be 
hoped that the lighting by electricity of the Town Hall and 
other large buildings will soon follow. 


Electric Lighting at Grays.—At a meeting of the 
Grays Local Board on Thursday, October 22nd, Mr. A. W. 
Boatman said he had been in communication with Messrs. 
Crompton & Co. for the purpose of ascertaining whether the 


| machinery at the sewage pumping station could be of 


assistance in electrically lighting the district, and Messrs. 
Crompton replied that they would not advise such a utilisa- 
tion of the pumping engines, as such an arrangement would 
be very expensive, and give a great deal of trouble in the 
working. The consideration of the matter was further 
adjourned. 


Bell Telephones for Export.—Under this heading the 
Electrical World gives some information relative to the cost 
of the instruments in use in America. It appears that the 
entire cost of a phone and transmitter comes to $3.42, whilst 
the price exacted by the local exchanges for telephone service 
in the large cities of the United States ranges from $100 to 
$150. A complete set of two Bell telephones, two Blake 
transmitters, two call bells with backboards, battery cells and 


cords, can be had for $33. The outfit for a mile of line . 


amounts to $13.25 (poles, of course, not included). It would 


thus appear that the profits which have been made on the : 


business have been enormous, though, of course, these profits 
have not gone exclusively to one set of individuals, as there 
are many intermediate expenditures which have to be in- 
curred: before clear gain on capital can be estimated. 


stream.” 


| 


Chislehurst Electric Lighting.—The Chislehurst Paro. 
chial Committee have resolved to accord an interview to the 
Secretary of the Provincial Electric Light and Power Supply 
Company, Limited, in connection with the proposed electric 
lighting of Chislehurst. 


Mr. Ferranti and Niagara Falls.—It is reported that 
Mr. Ferranti has secured a concession from the Canadian 
Government, which will enable him to utilise the Canadian 
portion of the Niagara Falls in the production of electrical 
energy. 


Another Electric Railway to the City, — It js 
rumoured that, the London and South-Western Railway Com- 
pany intend to apply next session for powers to construct an 
electrical railway in a subway from Waterloo to the City. 
The general impression is that such a line would pay, and it 
is certainly wanted. 


Electric Lighting at Sheffield, —The Parliamentary 
Powers Committee have recommended the Town Council to 
assent to the application of the Sheffield Telephone Ex- 
change and Electric Light Company, Limited, for the supply 
of electricity in Sheffield, upon the terms of the draft pro- 
visional order submitted by them. 


Government and the Telephones.—The Times of the 
26th inst. contained a letter from “S” on the subject of 
“The Government and the Telephones,” and the Financial 


Times of the same date a leading article, entitled “Tele. 


phones and the Government.” Both draw attention to the 
desirability of Government purchase of the companies. The 
latter of our two contemporaries had yesterday an article on 
the “ Possibilities of Post Office Telephones.” 


6 Lightning.”—In the “Glossary of Technical Terms 


(all rights reserved)” which appears in the new electrical | 


journal, entitled “ Lightning,” appears the following brilliant 
definition. Non-conductor, insulator, di-electric=“ anything 
through which electricity cannot be forced in a steady 
The necessity for “reserving all rights” is, of 
course, very apparent, as the temptation for contemporaries 
to copy would be otherwise irresistible. : 


Electric Launches Between Torquay and Paignton. 
—At a recent meeting of the Paignton Local Board, a letter 
was read from Mr. W. Robertson stating that he proposed to 
erect a charging station for electric motors of launches for 
service between Torquay and Paignton, and, as this could be 
erected to supply electric light to the town, he asked for the 
Board’s views on the subject. The letter was referred to a 
committee of the whole Board. 


Glasgow Merchants and the Telephone—At the 
quarterly meeting of the Glasgow Chamber of Commerce, Mr. 
Seligmann drew attention to what he called the unsatisfactory 
working of the telephone system on the trunk lines. Fora 
considerable time past, he said, the service had been giving 
great dissatisfaction as regarded the working to the larger 
towns such as Edinburgh and Leith, and individual subscribers 
could get little or no redress. Mr. J. L. Mitchell said that 
probably the fact of having called attention to the matter, the 
result would be that the telephone company would take the 
hint, and give better service in the future. 


Electric Lighting in Wales.—The progress which electri- 
city is making in Wales is indeed astonishing. One of the latest 
additions to the list of towns which have decided to adopt 1t 
in lieu of gas is Aberystwyth. The lighting of the town by 
electricity has for a long time been a much debated question, 
and many meetings of the town council have been held for 
the purpose of discussing the advisability of the step. At 
the ordinary meeting of the council last week, it was unanl- 
mously decided to hold a specially convened meeting of the 
whole council for the purpose of passing a resolution instruct- 


ing the town clerk to apply for a provisional order to have 
the town lighted by electricity. Aberystwyth during the last — 


few years has made great strides towards improvement, whilst 
its annual number of visitors have been more than doubled. 
With the advent of the electric light in the town it is anticl- 
pated that many of the hotels and boarding houses will also 
adopt it. 
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tricity at Broken Hill.—An electric light and 
encase it is stated, is getting to work at Broken 


ill, Australia. 
fi. Overwinding in Mines.—Mr. W. H. Massey, in con- 


junction with Sir W. T. Lewis, has recently invented an 
automatic gear for the prevention of overwinding in mines. 


Lighting of Artisans’ Dwellings by Electricity.— 
at Swansea to erect model artisan buildings, 


- lighted by the electric light. 


Dundee Mechanical Society.—Amongst other lectures 
to be given before this society during the coming winter 
session are the following :—December 17th, 1891, “ Modern 
Telegraphy,” with lantern illustrations, by W. H. Blakeney, 
ALE.E. March 25th, 1892, “The Telephone Exchange,” 
by J. D. Miller, A.S.T.E. & E. 


The Electric Light in the New Bankruptcy Courts. 
—The new and handsome pile of buildings intended for the 
Bankruptcy Court, and which are situated to the rear of the 
Law Courts, are now approaching completion. The build- 
ings are being fitted throughout with the electric light, the 
contract having been secured by the Brush Company. 


“The Irrepressible English.”—There is perhaps not 
much disgrace in being considered irrepressible, and English 
electrical manufacturers ought to feel flattered by the follow- 
ing episode :—“ The Vienna Communal Council was one 
evening last week the scene of a very heated discussion in 
regard to England and the English. The immediate cause 
was the application of a British firm for a concession for the 


erection of an electric light station in the suburb of Waehring. . 


The Anti-Semitic members of the council strongly opposed 
the granting of the concession, and animadverted in no 
measured terms upon what they described as the unspeakable 
and irrepressible English nation. The Liberal majority as 
strongly defended the English, and the matter gave rise to 
quite a bitter dispute lasting several hours.” As shown 


by the result, we are apparently not without friends even 
abroad. | 


The Electric Lighting of Glasgow.—The Committee 
of the Glasgow Town Council recently decided on Sir W. 
Thomson’s recommendation to instruct Prof. A. B. W. 
Kennedy, F.R.S., London, to prepare a scheme of electric 
lighting on the low tension system. The committee intend 


having this low tension station erected on Blythswood : 


Holm, so as to be able to supply electric light within a three- 
quarter mile circuit. Another of Sir William Thomson’s re- 
commendations likely to be acted upon by the committee is 
that Messrs. Muir, Mavor, and Coulson’s present high ten- 
sion station should be acquired by the Corporation to enable 


_them to supply electric light outside the area that will be served 


by the low tension station, and we learn that on behalf of the 
Glasgow Corporation Electric Lighting Committee, Mr. 
Latimer Clark has been commissioned to act, along with Mr. 


. James Muir, C.A., in making a valuation of Messrs. Muir, 


Mavor and Coulson’s central lighting station. 


Electrical Transmission of Power from Lauffen to 
Frankfort.—The Scientific American is evidently somewhat 
sceptical of the reality of this having been satisfactorily 
accomplished. The language in which this scepticism ap- 
pears 18 rather funny, and is as follows :—“ We are not told 
how the operators have overcome the influence of that potent 
disturbance the Foucault currents, which, from the time of 

arcel Deprez’s experiments at the railway shops of the 
: Fer du N ord in Paris down to the present time 
ave rendered futile all attempts at the economical trans- 
— of large parcels of electricity over a long line. One 
Hip red miles is a long distance to transmit 300 H.P. less 
+ per cent., and, if actually accomplished, it leaves a strong 

ope that both the load and distance may be gradually in- 
oe till finally the prophecy of Sir William Thomson, 
re red at Niagara, will have been fulfilled, and vast quan- 
les of power, gathered at the great falls, will be trans- 
mitted in the shape of electrical energy to operate mills and 
ee and railways hundreds of miles away.” If Fou- 
had been Marcel Deprez’s only trouble, he 
ould certainly have been more successful than he was. 


The report was adopted. 


Personal.—The last issue to hand of the New York 
Electrical World contains the portrait of Mr. C. E. L. 
Brown, whose connection with electric transmission of 
power over long distances by means of alternating currents 
is now so well known all over the world. 


_ Heating by Electricity.—It is said that the first building 
in the world to be heated throughout by electricity is to be 
erected on lower Broadway, New York, U.S.A., to the designs 
of Messrs. Hale and Adams, of that city. The building, which 
will be 14 storeys high, will be lighted by means of 6,000 
incandescent and 40 arc lamps. | 


At what Cost ?—According to a New York correspondent, 
Mr. Edison asserts that by means of electricity as the motive 
power, the Pennsylvania’s traffic between New York and 
Chicago could be conducted at any required speed by means 
of three stationary engines. Durlag the Chicago Exhibition 
the inventor pro to run trains by electricity between 
Milwaukee and Chicago. 


Electric Light at Southampton, — EXTRAORDINARY 
TENDERS. At a meeting of the Southampton Pier and 
Harbour Board last week the engineer reported that he 
had examined the tenders sent in for the electric lighting 
fittings of the pier. They were fifteen in number and: 
ranged in amount from £1,909 8s. 5d. to £575, the latter 
tender being accepted. It was stated that their agreement — 
with the Electric Light Company was now sealed. The 
Sheriff expressed a hope that work would be pushed on. 


Society of Arts and the Chicago Exhibition, 1893.— 
A meeting of the Royal Commission was held at the Society 
of Arts, John Street, Adelphi, on Wednesday afternoon, 21st 
inst., to receive the report of Mr. James Dredge and Sir Henry 
Trueman Wood on the result of their: visit to Chicago. The 
Attorney-General, M.P., was in the chair. The report was 
received, and ordered to be printed, thanks having been voted 
to the authors. They decided to appoint the following com- 
mittees :—Finance, Fine Arts, Indian, Colonial, Engineering, 
General Manufactures, Electricity, Agriculture, Mines and 
Metallurgy, Textile Industries, Science and Education, Trans- 
portation ; also a committee of ladies to correspond with 
the ladies’ committee at Chicago. They further decided 
to invite the assistance of Chambers of Commerce as 
Local Committees. The prospectus of the Council :of the 
Society of Arts, who have been authorised to iact as 
Commissioners for this Universal Exhibition, has been issued. 
The Royal Commission are now prepared to receive applica- 
tions for space, and to offer intending exhibitors all available 
facilities which they may desire. Such applications must 
be made upon forms to be obtained from the Secretary of 
the Commission, at their offices, Society of Arts, John Street, 
Adelphi, London, W.C. ; these forms are to be sent in, filled 
up, not later than February 29th, 1892. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Laws Electrical Appliances Company, Limited.— 
An agreement of the 16th inst. (filed 20th inst.), with Major 
E. F. Law and Messrs. C. T. D. Crews, S. Macleay, J. T. 
Otway, W. J. James, and E. F. Law, decides that in con- 
sideration of certain patents relating to the use of electricity 
in connection with type-setting, 720 shares are to be allotted 
to the above-mentioned persons. These shares are fully paid 
up £5 shares. An agreement of the 17th inst. (filed on the 
20th inst. also), with Messrs. William Clowes and Sons, 
Limited, has also been filed. 


Norwich Electricity Company, Limited,—The annual 
return of this company, made up to the 10th inst., was filed 
on the 22nd inst. The nominal capital is £50,000 in £10 
shares. Seven shares are taken up, but nothing has been 
called or paid thereon. Office, Old Bank of England 
Chambers, Street, Norwich. 
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City of London Electric Lighting (Pioneer) Com- 
pany, Limited,—At an extraordinary general meeting of 
the above-named company, duly convened and held at Win- 
chester House, Old Broad Street, E.C., the following special 
resolution was unanimously passed and subsequently con- 
firmed at a meeting held on October 20th, 1891. “That 
the company be wound up voluntarily.” The following 
special resolution was also unanimously passed at the last- 
named meeting, “That the Hon. Alan Charteris and Mr. 
J.C. Bull be, and are hereby appointed liquidators for the 
purposes of such winding up, at a remuneration of fifty 
guineas each.” (Filed on the 22nd inst.) Office, 1 and 2, 
Great Winchester Street, E.C. 


Elettric Arms and Ammunition Syndicate, Limited. 
The annual return of this company, made up to the 23rd 
inst., was filed on the following day. The nominal capital 
is £40,000, in £100 shares, 290 of which have been taken 
up and 210 considered as fully paid. The remaining 80 
shares have had £70 per share called up, these resulting in a 
a payment of £4,860, leaving £740 unpaid. Office, 35, 
Queen Victoria Street, E.C. 


Electric Traction Company, Limited.—A meeting of 
the above-named company was held on September 30th, 
1891, at which an account showing the manner in which 
the winding up of the company had been conducted and 
the property of the company disposed of, was laid before 
the members. Filed on the 24th inst. Office, 35, New 
Broad Street, E.C. 


BUSINESS NOTICES, &c. 


Electric Lighting at Glasgow. — The new works 


which have recently been erected by Messrs. Arthur and Com- 
pany, Of Glasgow, at William Street, Anderston, have been 
lighted throughout by electric light, the whole of the electrical 
work having been carried out by Messrs. Ernest Scott and 
Mountain, Limited, electrical and general engineers, Close Works, 
Newcastle-on-Tyne, under the superintendence and to the 
specification of Mr. W. A. Bryson, consulting electrical engineer, 
Glasgow. The present plant*consists of two Tyne compound-wound 
dynamos, each machine being capable of giving an output of 25,200 
watts when running at a speed of 670 revs. per minute, and therefore 
_ easily capable of feeding 400 16-C.P. incandescent lamps each, but in 

case of emergency, either dynamo is capable of running up to a 
maximum of 600 lights each. The current from the dynamo is taken 
to a very massive switchboard, consisting of two large enamelled 
slate bases placed one above the other. ‘On the lower slate base two 
coupling switches are placed, arranged so that the dynamos can be 
coupled in parallel or run singly if required. Two amptremeters are 
also provided for measuring the current flowing from each machine, 
and two voltmeters of the Cardew pattern for reading the pressure. 
On the upper enamelled slate base five double pole main switches are 
fixed together with five automatic cut-outs. These switches control 
the five floors of the building by separate circuits, so that. any floor 
can be switched off from the dynamo room. There are altogether 
600 16-C.P. incandescent lamps, these are suspended from the ceiling 
throughout by flexible pendants, each pendant being fitted with a 
china ceiling rose, containing a fusible cut-out and a 10-inch 
enamelled iron shade. 


Typewriting and Shorthand,— On Monday next, 
November 2nd, an exhibition of the Yost typewriter will be given at 
Exeter Hall at 7.30 p.m., and at 8.15 Mr. Oliver McEwan will de- 
_ liver a lecture on Pitman’s shorthand (with 40 entirely new and novel 

limelight views), during which he will give an illustration of his 

marvellous familiarity with the stenographic art by reading several 
portions of phonography, thrown upside down on to the screen, 
which he will not see until confronted with them. Mr. Newnes, 
M.P., Mr. I. Pitman and other gentlemen are responsible for the 
selection and preparation of the shorthand to be thus read. 


Improvements in the Waterhouse Arc Lamp.—We 
learn that Mr. George Waterhouse, the inventor of the Waterhouse 
arc lighting system, has made considerable improvements in the con- 
struction of “the Waterhouse arc lamp,” which will greatly tend to 
reduce the cost of manufacture, and that as soon as the patents have 
been secured for these new improvements this well known American 
system will be introduced into Europe, and worked in combination 
with the Waterhouse three-brush system of series regulation. 


Brown, Boveri and Company.—Mr. C. E. L. Brown, 
late of the Oerlikon Works, is now in partnership with M. W. Boveri, 
in Baden, Switzerland. The firm is specially occupied in the con- 
struction of alternating and continuous current dynamos, and all 
things connected with electric lighting, transmission of power, 
traction, &c. 


The Electric Light at the Crystal Palace.—Messrs. 
J. E. H. Gordon & Co., Limited, 11, Pall Mall, S.W., are laying the 
Archer patent jointed stoneware pipes, as underground conduits for 
their cables, in connection with the new works for the electric light- 
ing of the Palace. : 


| 


Ernest Scott and Mountain.—We understand that 
Messrs. Ernest Scott and- Mountain, Limited, are extremely busy at 
the present time in their electrical department, and have in hand the 
lighting of Messrs. Jones Bros. & Co.’s weaving sheds at the Bedford 
Leigh New Mills, Bedford Leigh, near Manchester. This installa. 
tion is precisely the same size as the one recently supplied to Messrs. 
Arthur & Co., at Glasgow. They have in progress the lighting of the 
Fustian Machine Cutting Company’s new mill in Manchester, where 
they are supplying two dynamos, each capable of running up to 
1,000 16-C.P. lamps. They are also lighting the Bolton Technica) 
School, H.M.S. Retribution, Messrs. Hood, Haggie and Sons’ works at 
Willington-on-Tyne, and have just made a contract for the light- 


ing of a large training establishment at Newmarket for Lord Elles. - 


mere. 


International Electric Company.—This company (sole 
depot of Messrs. Mix and Genest) has just issued a new illustrated 
catalogue of electric bells, indicators and accessories, microphones, 
telephones, telegraph instruments, electro-medical apparatus, and other 
things. The list is beautifully printed and the woodcut illustrations 


are well executed. Electro-medical apparatus is a prominent feature . 


of the book, many standard patterns being enumerated, while a note 
states that the company is prepared to make any description of 
apparatus to special requirements. 


Electrical Name Plate and Indicator.—We are noi 
surprised that a paragraph which appeared in our notes column last 
week has suggested to Mr. N. G. Thompson, of 13, Victoria Street, to 
point out to us that he invented an identical apparatus, and patented 
it in 1885. If we remember rightly, one of Mr. Thompson’s indi- 
cators was fixed, at least five years ago, at the entrance to the offices 


of Messrs. Crompton and Co., Mansion House Buildings, and we 


understand they are now in general use. 


Electric Stores, Limited.—The Electric Stores, Limited, 
of 51, Cannon Street, have opened a show room at 10, Bow Lane, 
E.C. (opposite Mansion House Station), for the purpose of exhibiting 
samples of electrical fittings and other goods connected with the 
trade. In addition to their own specialities, they also stock goods of 
other well-known manufacturers, of which thcy are preparing a ca 
logue. | 


The Electric Lighting Company, Limited, —A general 
meeting of the above-named company is announced to be held at the 
office of the liquidator, Robert A. McLean, 1, Queen Victoria Street, 
London, E.C., on November 26th, 1891, to receive the liquidator’s re- 
port and account, and fix his remuneration. 

The Manganese Trade,—Mr. G. G. Blackwell, of Liver- 
pool, the largest importer and manufacturer of manganese and other 
battery chemicals, has appointed as his agents in London Messrs. 
Stobbs, Wilson, and Pollard, of No. 4, Billiter Buildings, and has 
arranged for them to hold stock of his special goods. 


Plymouth Lunatic Asylum.—Messrs. W. J. Corse and. 
Co., electrical engineers, of 174, Old Town Street, Plymouth, have 
secured the tender for the installation of the electric light throughout 


“ the new Plymouth Borough Lunatic Asylum at Blackadown. 


Messrs. David Young and John T, Knowles have left 
Messrs. Haseltine, Lake & Co., patent agents, and commenced busi- 
ness on their own account, at 11 and 12, Southampton Buildings, 
London, W.C. 


Andrews & Preece, Limited.— This company has 


puchased the business of Messrs. C. Wray & Co., of 3, Albion Court, | 


Bradford, Mr. Cecil Wray accepting an appointment in the company. 


Tender Accepted.—The electric lighting of the offices 
of the Sheffield Duily Telegraph has been entrusted to Mr. Wilson 
Hartnell, of Leeds. | 


CITY NOTES. 


The Crompton Electric Supply Company of 
| Australia, Limited, 


lRE following is an abstract of the directors’ report presented to the 
shareholders at a general meeting held on Tuesday last:—. 

The directors have now received from Sydney the certified sewed 
ments of account made up to May 31st, 1891, but they regret to sta 
that the auditors report certain items in the Sydney accounts as being 
insufficiently detailed, and, therefore, they are unable to ask the share- 
holders to pass the accounts herewith as final. ; 

Since the last meeting of the shareholders, Mr. J. F. Albright. bes 
visited Sydney and other parts of Australia, where he examine 
thoroughly into the business, and made an exhaustive and satisfac- 
tory report thereon, expressing himself hopeful as to future ncn. 

The Sydney committee have, with the accounts, sent home a oat 
which is couched throughout in a sanguine and confident tone 88 
the position and prospects of the company. | 

Both of these reports can be seen upon application to the secretary- 

A powerful syndicate has been formed in Sydney for the p 
of promoting a Bill in Parliament for the electric lighting of the City 
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_ This company hold shares in the syndicate, and by the 
there is hope of the Bill being carried. 
Should the Bill pass this company will materially benefit, both as 
engineers and contractors, besides adding greatly to its credit and 
-Crompton and Company, Limited, have recently granted to 
for goodwill, the exclusive right to 
carry out electric work in New Zealand under their patents. 
Business has already resulted therefrom, and the prospects of future 


prods available for division, according to the accounts, 


after making full provision for bad and doubtful debts, and : 


deducting the dividend paid in October last year, amount to 


. £1,558 3s. 6d. 


The directors propose to distribute a further dividend of 2 per 
cent. for the year ending May 31st, 1890, making, with the interim 
dividend already paid, a total of 8 per cent. for that year, and an 
interim dividend of 7 per cent. per annum for the second year to 
May 31st last, carrying the balance forward, pending the receipt of 
the details from Sydney required by the auditors. 


The company have forwarded to us the following particulars :— 

The annual ordinary general meeting of the shareholders of this 
company was held at the registered offices of the company, Mansion 
House Buildings, Queen Victoria Street, E.C., on Tuesday, the 27th 
inst., J. F. Albright, Esq., in the chair. 

The SecreTARY (Mr. F. R. Reeves) having read the notice con- 
vening the meeting, 

The Cæarmman congratulated the shareholders upon the improved 

ition of the company, as shown by the accounts before the meeting, 
which accounts he regretted, however, the directors were not able to ask 
the shareholders to pass as final, because information on some small 
matters of detail required by the London auditor had not yet been re- 
ceived from Sydney, he (the Chairman) had, however, no doubt as to the 
accuracy of the accounts, which were signed by the whole of the Sydney 
directors, and certified by an independent firm of public accountants in 
Sydney. Adverting to the promotion by the company of a Bill in the 
New South Wales Parliament for powers to supply electricity in the 
City ef Sydney, the Chairman stated that the Bill had already passed 
the committee, and it was hoped they would be able to carry the Bill 
through, as_if this were accomplished the financial results to the 
Australian Company were expected to be very large indeed, to say 
nothing of the important additional influence which the carrying 
out of such a scheme would bring to the company. He concluded 
by moving that the directors’ report and statement of accounts 
be received, and that the report of the directors be adopted. 

Mr. T. R. TuFNELL seconded the chairman’s resolution, but spoke 
at some length, expressing his regret at the Sydney committee not 
having supplied the whole of the information required by the London 

and directors. | 

The resolution was put to the meeting and carried unanimously, as 
was also a resolution declaring additional dividends of 2 per cent. for 
1890, making 8 per cent. in all for that year, and an interim dividend 
of 7 per cent. for 1891. 

The retiring director, Mr. W. G. Whiffen, was unanimously re- 
elected, and a resolution voting 50 guineas per annum each to the 
directors for their services, the maximum sum which the directors 
would agree to accept, notwithstanding a proposal to vote a larger 
figure, was also passed. 

The auditors, Messrs. Payne and Banks, were re-elected, and the 
esr closed with the usual vote of thanks to the chairman and 
secretary. 


The Montevideo Telephone Company, Limited, 


THE directors’ report for the year ending July 31st last states that 
the accounts, including the balance of £184 1s. 6d. brought forward 
from last year, show a profit of £4,970 6s. 11d., after providing for all 
working expenses in Montevideo and London, and after writing off 
£114 14s. 8d. for proportion of preliminary expenses, and £20 for de- 
preciation of furniture at head office and in Montevideo. 

Taking into consideration the present position of business in Monte- 
video, consequent upon the severe commercial and financial depres- 
sion that has existed there since July, 1890, and having in view the 
difficulty of collecting the amounts due by subscribers, and also re- 
garding the amount which has been expended on capital account 
through the necessity for new lines and connections, the directors, 
being influenced by a desire to strengthen the position of the com- 
pany, feel that the only course open to them is to recommend that the 
he of £4,500, as advised by the auditors, be added to the deprecia- 
pad fund, and the balance of £470 6s. 11d. be carried forward to next 
pas ET of the almost complete collapse of commerce in the River 
: during the year now completed, the directors feel that there 
1s Cause for congratulation in the present position of the company, the 
ee of which has had several difticulties to contend with during 
Be À apie now referred to. Through the stoppage of the National 
rae at Montevideo, at a time when this company held a large 
ps ount of its notes, a considerable loss was entailed. As might be 

ee the loss in bad debts through failures consequent upon the 
roy np of business generally, has been considerable, and the sum of 
pio 2 88. 7d. has been written off to meet this. A further loss was 
me loned by the defalcation of one of the company’s collectors. 
me snexpected expense has also been incurred by reason of new 
~ pe issued by the Municipality of Montevideo enforcing the 
“thy of supports and posts from the streets. 
ie 3 number of subscribers has, naturally, fallen off to some extent, 
ser bine are still about 1,400 paying subscribers on the list, which is 
position the directors have every confidence in maintaining, and 
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_eventually strengthening on any improvement in the general condi- 


tion of affairs at Montevideo. 

Arrangements for the reduction of the expenses, both in Monte- 
video and in London, have been made. 

As provided for by the articles of association, Mr. Holland retires 
from the board, but, being eligible, offers himself for re-election: -- 

The auditors, Messrs. Gérard van de Linde and Son, also retire, but 
offer themselves for re-election. . 


Babcock and Wilcox, Limited. 


THE first general meeting of the shareholders of Messrs. Babcock 
and Wilcox, Limited, was held on Tuesday last at Cannon Street 
Hotel. Mr. Andrew Stewart, the chairman, presided. 

The CHAIRMAN said that the meeting was merely of a formal cha- 
racter, it being a statutory obligation that the directors should call 
the shareholders together within four months of the formation of the 
company, but that no business beyond making a short report could 
be taken up. He said, however, that it might be interesting that a 
few facts in connection with the company and its formation should 
be expressed on this occasion. The allotment of the shares, which 
took place on July 7th, was of a very satisfactory kind, and the appli- 
cants were composed of the agents and officials and servants of the 
old company—who were supposed to know something of the merits 
of this patent boiler—also of the friends and connections of the old 
directorate, and, still more satisfactory, of many of those gentlemen 
who had been using the boilers, and therefore knew something of 
their merits and of the company as a sound and good investment. 
The principal proportion of the calls on the shares due on August 
20th and October 1st were paid up in advance in the middle of Sep- 
tember. He regretted that the Stock Exchange quotation had not 
yet been obtained, but this matter could not be forced, and he hoped : 
all the technical requirements of the Stock Exchange would be com- 
pleted within a very short time, when a quotation would be given on 
the Exchange. The certificates will be issued to the shareholders — 
this week. He reported that as far as the directors have seen of the 
company’s business, and the value of its productions, they were able 
to say, with confidence, that it exceeded their most sanguine expecta- 
tions ; also that they were very full of work, and were gradually ex- 
tending their operations in new fields at home and abroad. In con- 
clusion he reported that on the next occasion when they would have 
the pleasure of meeting the shareholders, he would certainly be 
able to give tangible proof that the board have laboured to some 
purpose. 


Crompton & Co. Limited.—Owing to the continued 
growth of this company’s business, it has been found necessary to 
obtain additional working capital, and the directors propose increasing 
the number of preference shares by issuing 10,000 additional shares 
of £5 each. 5,000 shares are to be offered first to the present 
members of the company at par; but the directors contemplate 
reserving the second 5,000 shares for a later issue,at a premium. An 
extraordinary meeting is to be held on 3rd prox. to pass the neces- 
sary resolution. 


The Western and Brazilian Telegraph Company, 
Limited.—At a meeting of the board, held last week, it was decided 
that, after placing £25,000 to the reserve fund and £6,233 10s. to the 
debenture redemption fund, the directors would recommend, at the 
forthcoming meeting, a dividend of 6s. per share, free of income tax, 
or at the rate of £4 per cent. per annum for the six months ended 
June 30th last, being the same as for the corresponding period. 


West India and Panama Telegraph Company, 
Limited.—For the half-year ended June 30th last, the directors 
propose dividends at the full rates on the first and second preference 
shares, with a distribution of 1s. per share on the ordinary. The sum 
of £2,000 is to be placed to reserve, leaving £5,255 to be carried 
forward. 


The Electric and General Investment Company, 
Limited.—The directors have declared an interim dividend on the 
capital paid up on the ordinary shares, at the rate of 20 per cent. per 
annum, for the six months ending November 30th, 1891, payable on 
and after that date. 


The Indo-European Telegraph Company, Limited.— 
The board of directors of this company, on 26th inst., declared an 
interim dividend for the half-year ended June 30th last, at the rate 
of 5 per cent. per annum, free of income tax, payable on and after 
November 1st next. 


The Consolidated Telephone Construction and 
Maintenance Company, Limited.—This company announce a 
half-yearly interim dividend at the rate of 5 per cent. per annum, 
payable on November 16th. 


European Sims-Edison Electrical Torpedo Company, 


Limited.—Letters of allotment of the European Sims-Edison Elec- 
trical Torpedo Company, Limited, have been posted. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. Traffic receipts for last wee 
amounted to £756. ; 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending October 23rd, 1891, after deducting 17 per cent. the gros, 
receipts payable to the London Platino-Brasilian Company were £3,708. 
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* Subject to Founders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Electric Car, £10 paid, 3—1. 


Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 73—78.—City of London Electric Lighting (Pioneer), 
paid, 60—62.—Ordinary of £10 each, £4 paid, 44—43.—Electric and General Investment, Shares of £5, £1 paid, 1?—24. 
Austrian Copper Depositing, 15s., 25s., £2 share issued at 10s. 
Company (£5 paid) 44—5. —Liverpool Electric Supply, Shares of £5, £3 paid, 33 —4}.—London Electric Supply Corpo 
(£5 paid), 1{—2}.—Manchester, Edison and Swan Company, £9 (£1 paid), 4 
—Woodhouse and Rawson Ordinary of £5 (£2 10s. paid), 24—23. 65 Preference, fully paid 3—4. 


Bang Rate oF per cent, (October 29th, 1891), 


— §.— National Telephone Debentures, 


prem. fully paid, 1—1}. —Elmore's Priorities, 34—44.—House 
ration, 
24 —3 
—Debentures 90—95.— 
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SHARE LIST OF ELECTRICAL COMPANIES. 

Closi Closin 
Stock or notation Quotation au 

Amount Name. Share, (Bok #nd) | (Oot | 20th, 

Highest. , Lowest, 
250,0007| African Direct Telegraph, Ltd., 4 » Co he Regd. and to or 100 100 —103 100 —103 owe aR 

1,300,9807 | Anglo-American Telegraph, Limite oe ee du Stock 48k— 49}xd| 48 — 49 494 

2,849,5107 Do. do. 6p.c. referred Stock 87 — 88 xd) 87 — 88 874 
2,849,510/ Do. do. Deferred sé Stock 125— 13} 122— 13} 13 
130,000 | Brazilian Submarine Telegraph, Limited ... 10 12} 113— 113 12 11} 
53,200/ Do. do. 5 p.c. onds ens 100 100 —103 100 —103 ood je 
75,0001 Do. do. 5 p.c., 2nd Series, repayable i in J une, "1906 .. 100 103 —107 103 —107 ina oe 
77,9781 Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 3 3i— 34 3i— 3} 3% | 34 
69,9967 Do. do. Non cum. 6 p. c. Preference, Nos. 1 to om aie 2 2 — 2} ao 2g 25, 2 
50,000 | City and South London Railway, Nos. 1 to 50,000 ... 10 2 — 4 — 4 33 
$7,716,000 | Commercial Cable, Capital Stock eve $100 125 —130 110 —142 | 139 132 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- 15 — te— 
20,000 | Crompton & Co., Ltd, 7 p.c. Preference — Nos. 1 to 20,000 tock 5 — 5 — 54 53 me 
16,000 | Cuba Telegraph, Limited ae 10 10 — 11 10 — 11: 10$ 104 

anish Te h, Limite + £4 0 
60,710 Direct United States Cable, Limited, 20 10g— 114xd)  104— 113 11 104 
000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 144— 14kxd) 14i— 14} 147, | 1 
70,000 Do. 6 p.c. Preference ... 10 15 —154xd) 15 —1 155 15° 
200,000/ Do. : p.c. Debs. (1879 issue), ‘repay. August, 1899 100 107 —110 107 —110 108 1074 

1,200,0007 Do. 4 p.c. Mortgage Debenture Stock Stock | 108 — 111xd| 106 — 109xd) … x 
250,000 Seed ona Telegraph, Limited 10 154— 158xd)  153— 153 158 | 154 
ry) 5 p. c. (Aus. Gov. Sub.), 1900, red. ann. . reg. pe ae 
78,3001 1 to 1,049, 3,976 to 4,326 } 
276,2002| Do. do.  Bearer Nos. 1050—3,975 and 4,327—6,400 100 104 —107 104 —107 
320,0007 Fee pe Debenture Stock | Stock | 106 —109 106 —109 | 1084 | … 
tern and South African Telegraph, ‘Ltd. 5 p. c. Mort. Deb. 1900 Fe poe 
185,000 { redeem, ann. Registered Nos. 1 to 2,343 } 100 
180,4007 Do. do. do. to bearer, Nos. 2,344 to 5,500 es 102 —105 102 —105 ave cs 
201,6007 Do. do. 4p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —102 99 —102 1004 | .. 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . sk 10 62— 74 ok 7 643) 6H 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20 000. 5 
66,750 | Elmore’s French Patent Copper Depositing Co., Ltd, Nos. 1 to 66,750 2 28— 2% 25— 23 x à 23 
70,000 | Elmore’s Patent Copper Limited., Nos. 1 to 70,000 2 34— 3} 
67,385 | Elmore’s Wire Mfg., Ltd., Nos. 1 to 67,385, issued at 1 p.m., all pd, 2 1j— 2 1j— 1 ae oie 
20,000 | Fowler-Waring Cables, Nos. 301 to 20 300 .… (£4 10s. only om 5 2— 3 2— 3 ove oe 
180,227 | Globe Telegraph and Trust, Limited . 10 93— 9gxd) 10 9H | 
180,042 Do. do. 6 p.c. Preference... 10 14ÿ— 15 xd) 15 15 
150,000 | Great Northern Tel. Company of Copenhagen sis 10 183— 193 187— 194 19 18} 
220,0007 Do. do. 5 p. c. Debs. (issue of 1883) _... 100 105 —108 105 —108 vee ove 
12,1342| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 si 10 8 — 8 oo vee ve 
9,6007 Do. +7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 94— 104 93— 104 aes vss 
41,600 | India-Rubber, Gutta Percha and pes 4 Works, Limited  … 10 20 — 21 20 — 21 204 | 20} 
200,000! Do. do. 44 p- C., Deb., 1896 ees co eee 100 102 —104 102 —104 eee eee 
17,000 Indo-European Telegraph, Limited … FA 25 41 — 43 41 — 43xd| … vs 
11,334 | International Okonite, Ltd. , Ordinary Nos. 22 667 to $4,000 .. ane 10 6— 7 6— 7 eee te 
11,334 Do. do. Preference Nos. 5,667 to 17,000. 10 92 | … 
38,348 | London Platino-Brazilian Telegraph, Limited 10 64— 74 63— 74 
100,0007 Do. do. do. 6 p. c. Debentures i 100 105 —108 105 —108 ‘na 208 
43,900 |*Metropolitan Electric Supply, Ltd., Nos. 6,101 to 50,000 «ee paid) 10 9$— 103 9$— 104 103 | 10 
447,234/| National Telephone, Limited, Nos. 1. to 438,984 5 43— 45 
5,000 Do. 6 p. c. Cum., Ist Preference... 10 124— 13 124— 13 13 vs 
15,000 Do. 6. p.c. Cum. 2nd Preference ... 10 12 — 13 12 — 13 1256 | … 
420,000/ Do. 4} p.c. Deb. Stock Prov. Certs. fully paid ‘is 105 —107 106 —108 1074 | 1064 
6,3187 | Notting Hill Electric Lighting Company, Limited, £8 paid e 10 5k— 64 6— 7 6t | 6% 
220,000/ | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid) 1 
9,000/| Reuter’s Limited .. 8 8— 84 8— 8j | 
18,680 | St. James's & Pall Mall Electric Light Co., Ltd.; Ord., 101—18,780 5 8 — 8 8 — 8j Bis | 84 
7,900 Do. do. do. 7 per cent. pref. 2 CE 
3,381 | Submarine Cables Trust Cert. 117 —122 118 —123 | 
78,949 | Swan United Electric Light, Limited... ...  (£34 only paid’ 5 : 5 — 6 — 5t 5 
37,350 | Telegraph Construction and Maintenance, Limited 12 42 — 44 42 — 44 43} 
150,000/ Do. do. do. 5 p.c. Bonds, red. 1894 100 : | 102 —105 102 —105 on ue 
58,000 | United River Plate Telephone, Limited | 5 2 — 1— 2 13 | … 
146,370/ | Do. do. 5 p. c. Debenture Stock | Stock 85 — 95 85 — 95 ose: vee 
3,200/ Do. do. c. Debs., Nos. 1 to 1,000 100 vee 
15,609 West African Telegraph, Limited, Nos. 7,501 to 23,109  … 10 : 7i— 8 74— 8 “ vee 
271,4007 Do. do. do. 5p.c. Debentures! “ws 100 98 —110 98 — 101 is si 
0,000 | West Coast of America Telegraph, Limited ... ves 10 34— 4 34— 4 sits oes 
150,000/ Do. do. do. 8 p. c. Debs., repayable 1902 100 98 — 103 98 —103 aes vs 
67,007/| Western and Brazilian Telegraph, Limited ... a 15 | 10$— 11} 10?— 114 lly | 1 
30,3647 Do. do. do. 5p.c. Cum. Preferred ... 74 64— 7 | 
30,364/ Do. p. c. Deferred ... 74 44— 47 4i— | #4 
189,700 Do. À do. 6 p. c. Debentures “ A,” 1910 ‘is 100 103 —106 103 —106 ost ue 
237,200 Do. Mort. Debs., series “ B ” of ’80, red. Feb., 1910 100 103 —106 103 —106 
88,321 | West India aad À nama Telegraph, Limited ... É 10 1 — 1} li. 1? > 14 
34,563 Do. oe. 6 p. c. 1st Preference 10 8k— 9 8ÿ— 94 Je 9 
4,669 Do. on 6 p. c. 2nd Preference... ‘10 7 —8 74— 8 see vee 
$1,336,000 Western Union of v. S. Tel., 7 p. c. 1st Mortgage (Buildimg) Bonds | $1,000 120 —125 120 —125 . 
173,100/ Do. 6 p. c. Sterling Bonds .. ra 100 98 —102 98 —102 as “ean 
42,853 | *Westminster Electric Supply Corp., Ord., Nos. 101 to 42,953 6 6i— 6 53— 64 Gr 16 
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ELECTRICAL REVIEW. 


CONSIDERATIONS GOVERNING THE CHOICE 
OF A DYNAMO.* 


By Pror. E. P. ROBERTS. 


To select a dynamo for a given purpose is quite a different 
affair from designing one. In the latter case the type of 
machine is first determined, and the proportions of the elec- 
trical details decided by deduction from theory and experi- 
ment. The proportioning of the mechanical parts must be 


_ kept in view while designing the electrical features, and both 


mechanical and electrical elements varied until they unite to 
best subserve the attainment of the object desired, which is 
the construction of a dynamo to do the work required with 
the minimum of first cost, and with reliability and economy 


of operation. A dynamo designer should have, in addition © 


toa knowledge of the laws governing electrical and mag- 
netic circuits, a knowledge of machine design and construc- 
tion. The knowledge so possessed must be applied to the 
study of the results following the modification of any feature 
in the general type and special form chosen. The study of 
the various losses taking place in a dynamo necessitates an 
analysis of the same, in order to obtain the value of each 
loss when the details of the general -design are modified. 
Such losses are friction, ohmic resistance, self-induction, 
magnetic resistance, magnetic leakage, Foucault currents, 
hysteresis, &c. After obtaining the above information, the 
dynamo designer will apply his personality—which is partly 
genius, but mostly the result of varied experience carefull 
digested—and the result will be a piece of apparatus which 
will accomplish the object desired with as much certainty as 
will a special machine tool designed by an expert in that line. 
The purchaser of -a dynamo approaches the subject from 


avery different direction. He desires a dynamo which is, 


above all, reliable ; secondly, efficient as regards the ratio of 
the power generated to that consumed ; and thirdly, efficient 
in all the many ways which go to make any machine efficient 
in every-day use; fourthly (or firstly, secondly or thirdly, 
according to circumstances, but more generally according to 
the wisdom of the purchaser), cheap. In order to criticise 
a dynamo, it is advisable to analyse it and study each element. 
In order to do this systematically, the following chart is pre- 
pared, and then a few remarks made under each heading. 
The chart refers only to points to be studied by a purchaser. 
If a dynamo has 90 per cent. commercial efficiency under a 
certain load, he does not care what disposition is made of the 
10 per cent. lost, provided it is not detrimental to the lasting 
qualities of the dynamo. It is all the same to him if 2 per 
cent. be lost in Foucault currents, and 3 per cent. in ohmic 
resistance, and 5 per cent. in friction, as it would be if the 


figures were interchanged, provided lubrication’ and insulation 
do not suffer. 


: Strength, rigidity, accessibility, 
Mechanical design ... { lubrication, revolutions per 
minute. 


Material, workmanship, bal- 
Dynamo ... Construction...  … ance, manufactured to gauge, 
insulation. 


| Commercialefficiency,operative 

| efficiency, adaptability to 

Le | work desired, heating, spark- 
ing. 


Electrical design 


These points will be considered in the following order :— | 


1. Mechanical design. 
2. Electrical design. 
3. Construction. 


, hese divisions can be advantageously subdivided, but the 
line of demarcation is not distinct, and remarks under one 
head will sometimes be repeated in part, or referred to, under 
other divisions, 
1. Considering the dynamo as a mechanism, there present 
themselves as to its design :—(a) the frame ; (à) the bear- 
Ings; (c) the revolving portion. 
" “ The frame should be rigid, should give ease of access 
and brushes for adjustment and cleaning, 
should allow repairs to be made with ease and celerity 

such parts of the mechanism as are subjected to the 


—— 


— 


a er in th 19" À y 
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greatest stresses, electrical or mechanical, er to constant 
wear. The frame should make the centre line of the re- 
TU portion as low as practicable, and have a good spread 
of base. 

(b) The bearings shouldvbe of ample size, easily replaced, 
and have positive lubrication. Also, arrangements for catch- 
ing the oil after use should be provided ; no oil should creep 
along the shaft, or be thrown off. Oil in any other place 
than the bearings is not only unsightly and liable to cause 
fires, but also collects dirt nisl copper dust from the commu- 
tator, causing electrical troubles. Upon the score of economy 
all oil should be caught and strained, and then either mixed 
with fresh oil and used in the dynamo, or used for shaft or 
other slow-speed bearings. 

(c) The revolving portion should be firmly fastened to a 
rigid shaft, and should not depend merely upon set screws 
or other form of frictional fastening. The shaft should never 
bend ; since if it does, even to a slight degree, increased 
friction at the bearings will result. Possibly, also, the re- 
volving, portion may hit the stationary parts, or the shaft — 
may break after running a short time. The fewer the revo- 
lutions per minute the larger the pulley upon the dynamo, 
and this is important, particularly when the dynamo is driven 
from shafting, as large pulleys—especially large friction 
pulleys—are expensive and necessitate considerable space 
within which to rotate. | | . 

2. Electrical Design. 3 

The main point to be considered, under the head of Elec- 
trical Design, by the purchaser of a dynamo, is its ‘“‘commer- 
cial efficiency,” which is the ratio of the power given out to 
that absorbed. The power given out is expressed in watts, 
and that absorbed in foot-pounds or horse-power. Another 
kind of commercial efficiency must, however, be considered. 

First, the commercial efficiency in its limited sense as 
above used. Next the output per dollar expended, (a) in 
buying the dynamo, (0) in furnishing power, (c) in operating 
expenses of all kinds, and (d) in reliability. Combining these 
is obtained what is herein termed the “ operative efficiency.” 

It is very evident that an unreliable dynamo is not prac- 
tically: efficient, however well it can be made to perform 
during testing. 

It is, of course, desirable that the dynamo ‘should have a 
large output per horse-power absorbed, that is, “ commercial 
efficiency,” not only when at full load, but under any fraction 
of the same. It is also desirable that it should have a large 
output :— 

Per dollar of first cost. 

Per dollar of repairs. 

Per dollar of attendance while running. 

Per dollar of attendance to clean. 

Per pound of total weight. 

Per square foot of floor space. 3 

Per cubic foot space (in some locations, as on board 
ship). 

. The output per horse-power expended at the dynamo 
ulley to drive the same is a matter easily obtained, to a fair 
Len of accuracy, without expensive apparatus. 

The horse-power absorbed can be measured by a number 
of devices. Numerous forms of transmission dynamo- 
meters are in use. An excellent one is the Van Winkle 
dynamometer. The pulley which transmits power to the 
dynamo is loose on the shaft and is rotated through the 
medium of spiral springs, one end of which is fastened to 
the pulley and the other end to a disc keyed to the shaft. 
Mechanism is arranged which indicates by a pointer the 
tension on the spring at any moment. The revolutions per 
minute being known, the horse-power can be computed. A 
scale is attached, and the horse-power transmitted can be 
directly read. Some prefer to have the figure indicated not 
to the actual amount, but one the value of which can be 


~ found by reference to a private note book. The apparatus 


is split throughout, so that it can readily be placed upon any 
shaft, and bushings can be inserted to fit the shaft. 

The Brackett cradle is extensively used, and consists of a 
platform upon which the dynamo is placed, said platform 
being suspended by end frames carrying knife edges resting 
upon hardened surfaces. The dynamo shaft is adjusted until 
its axis passes through the line of the knife edges. 

The dynamo is so balanced by weights carried on hori- 
zontal arms or on the bed of the cradle, that the latter 
swings easily and freely on the knife edges, and by means of 
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weights vertically above or below the knife edges the centre 
of gravity is adjusted until any desired degree of sensitive- 
ness is obtained, viz., until any desired change on the 
counterpoise or the horizontal arm throws the cradle out of 
balance. The centre of gravity must not be raised above 
the line of support or the cradle will be in unstable equili- 
brium, i.¢., will be top-heavy, and will remain tipped to 
either side. The belt must be off the pulley while adjusting 
the weight. : | 

When the dynamo is driven the reaction of the armature 
upon the field tends to rotate the system, and balance is 
maintained by adjusting the position of the counterpoise on 
the horizontal arm or by the extension of a spring scale 
balance attached to it. The continued product of the weight 
of the counterpoise (or pull on the spring balance), its 
horizontal distance from the centre line and the revolutions 
per minute of the dynamo, equals the foot pounds taken by 
the dynamo. 

The number of revolutions per minute may be deter- 
mined by any one of several devices. A common method 
is to use a watch and a speed indicator, the point of which 
is held against the centre of the shaft, and the speed is 
determined by noting the number of revolutions indicated 
on the dial during a minute or any convenient fraction 
thereof. This method is rather troublesome unless two 
observers are available, one to attend to the indicator and 
the other to call time. A convenient instrument combines 
the indicator with a stop watch in such a way that the 
rotating point operates the registering device only for a 


certain length of time, so that the revolutions per minute - 


are indicated directly. Another class of instrument is the 
tachometer, which may either be operated by a belt or may 
be held against the end of the shaft. In the tachometer 


centrifugal force causes a pointer to move along a scale 


graduated to read revolutions per minute. The greatest 
source of inaccuracy in the use of any of these instruments 
is the liability to slip. This is minimised in the case of in- 
struments operated by contact against the end of the shaft 
by having sharp edges on the point or giving it a soft rubber 
tip. A good method is to’ use a three-edged punch, and 
punch the “centre” with the same. The marks thus made 
hold the point of the counter, and do not injure the centre. 
In the use of the tachometer and belt, care should be taken 


that the belt is tight and that the pulley on the shaft is of. 


the exact size required. When an indicator is not obtain- 
able the speed may be determined approximately by count- 
ing the revolutions of engine or shaft and multiplying by 
the ratio between the diameters of pulleys. The speed of 
the engine may be counted by letting one hand move by 
some reciprocating part or allowing some part, such as a 
set screw, on the shaft or crankpin of the engine, to strike 
ra _ at each revolution, while a watch is held in the free 
and. | 
One make of engine, the Ide, has an indicator of horse- 
power being developed. It really shows the point of cut-off. 
The number of revolutions and initial pressure of steam being 
known, the horse-power is determined, and the scale cali- 
brated accordingly. If the friction be deducted, the amount 
being obtained by friction cards, the horse-power transmitted 
to the dynamo is closely approximated. 
(To be continued.) 


OPENING OF THE DUSSELDORF CENTRAL 
STATION. | 


On September Ist Messrs. Schuckert & Co., of Nuremberg 
(who are represented in England by Mr. Charles Miiller, of 
Bradford), completed the Municipal Electricity Works in 
Diisseldorf, which they had carried out on behalf of the town 
council. Since that day the works have been in regular 
operation, but it was only on Saturday afternoon last (24th) 
that the inauguration took place. The Diisseldorf munici- 


pality now own the gas, water and electricity works, which 


are under the management of Herr Grohmann. 

As at present arranged, there are one principal and three 
secondary stations, the central one being very close to the 
gas works. This method has been adopted so as to combine 
the two undertakings under one general management, and 


also to allow of a plentiful supply of coal to be at hand. The 
sub-stations are situated at a distance of about one and 
a-half miles from the central station, the first being in 
Bleichstrasse, the second in the Bade-Anstalt, and the third 
in Karlsstrasse. The current from the generating dynamos 
is used partly to charge the secondary batteries in the sub. 
stations, and partly to feed the distributing mains simulta. 
neously with the accumulators. The latter receive the 
current which is in excess of temporary demand when the 
machines are running at normal load, and in the hours of 
minimum demand they alone suffice, whilst when the con- 
sumption of current is the greatest, both the batteries and 
the dynamos work in conjunction. By this means it is 
claimed that the dynamos run at regular load during ail 
working hours. | 

The central station contains three water-tube boilers 
made by the Hohenzollern Company of Düsseldorf, one being 
as reserve ; each has a heating surface of 150 square metres, 
The two steam engines, which will shortly be supplemented 
by a third, was supplied by the Saxon Engineering Works of 
Chemnitz; they are of the horizontal type with tandem 
cylinders, work at 120 lbs., and are of 300 normal HP, 
Each engine is direct coupled to a Schuckert dynamo giving 
1,000 amperes at 350 volts. In addition to the mains con- 
necting the central with the sub-stations, and which were 


_ furnished by Messrs. Felten and Guilleaume, of Miilheim-on- 


the-Rhine, communication is possible by means of signals 
and telegraphic wires. Two of the sub-stations contain 
small batteries, whilst in the third, near the Tonhalle, two 
sets of 140 cells each, placed in parallel, and having a total 
output of 1,000 amperes, are arranged. These storage bat- 
teries were provided by the Accumulator Works Company, 
Limited, of Hagen, who have undertaken to maintain them 


for 10 years. A constant voltage of the current at the places - 


of consumption is effected by the regulation of the batteries 
at the secondary stations. 


The generating station has been equipped for the simul- | 


taneous supply of 10,000 incandescent lamps, and the dis- 
tributing mains to carry current for 25,000 lamps. Ample 


space is available for the erection of both generating and — 


storage plant. Applications equivalent to 15,000 16-C.P. 
lamps have already been received ; and 171 installations, com- 
prising 12,000 lamps, are either already put up or in process 
of installation. | 


LIGHTNING GUARD FOR ELECTRIC LIGHT 
INSTALLATIONS. 


THE woodcut shows one of the latest forms of Dr. Lodge's 


lightning guards, as designed for the purpose of filtering 
lightning out of electric light leads, and as constructed by 
Messrs. Muirhead & Co., Cowley Street, Westminster. 
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The current enters at one end of the axis, circulates 
through the two thick wire highly insulated coils, and leaves 
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ther end of the axis. But in so doing, it has passed 
+ to “paies of brass collars which clamp between them a 
uare of mica coated with tinfoil, the corners of which 
come very close to an outer metal case connected with the 
round. When lightning therefore attempts to follow the 
current, it spits off from one or other of the corners of the 
first tinfoil to earth, thereby striking a momentary arc, which 
is destroyed the next instant by the fusion of that corner of 
tinfoil. The other corners remain ready for a future occasion. 
We understand that by the kindness of Major Cardew and 
Mr. Wimshurst, one of these instruments has been privately 
tested at the Board of Trade laboratory, and has been found 
to work exactly as intended. 
The air gap necessary between the brass collars and the 
outer case must depend on the voltage of the installation for 
which it is designed, and the length of arc accordingly to be 


expected. At present it has only been tested up to about 


100 volts. 


NEWTON AND HAWKINS’S SWINGING 
SWITCHBOARD. 


Our illustration represents an arrangement of a switchboard 
whereby a great many of the difficulties which are always 
met with in erecting those of the ordinary type are obviated, 
much time is saved, and the annoyance and possible danger 
of a bad joint in an inaccessible position behind a heavy fixed 
switchboard rendered almost impossible. 

Messrs. Newton and Hawkins make their switchboard with 
suitable hinges firmly attached to the board itself, these 


hinges being hung, either upon hangers finally secured to the 


wall or upon cast iron pedestal bolted to the floor. 
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ee switchboard stands a little away from the wall and 
. € cables leading to the various terminals on the switch- 
card are all assembled in the space formed between the 
switchboard and wall. The board can be unlocked and 
swung forward 90° or so, sufficient slack being left in the 
> les to permit of this ; the cables and all connections are 
ius immediately brought into a convenient position for ma- 
Mpulation. All electrical engineers must have experienced 

expense and delay occasioned by the erection of 


a heavy slate switchboard of the ordinary construction, which 
is entirely obviated by this invention. 

The À rar or hangers can be fixed and the wires all 
laid and labelled and brought to suitable positions in the 
space behind the board, which can then be placed on its 
hangers and thus supported in the most convenient manner 
whilst it is being connected up. When this is done, the 
board is swung into position, locked or bolted, as the case may 
be, and all is complete. | 

It is found in practice that thé saving of time and labour 
quite compensates for the slight extra cost of making the 
board in this manner. 


REVIEWS. 


Economics of Iron and Steel. By H. J. Skuuroy. Biggs 
0 Co., 139 and 140, Salisbury Court, Fleet Street, 


This book is written by a writer who has had large prac- 


tical experience in the subject with which he deals. Of large 


treatises on iron and steel there are a few in existence, but 
they are generally so overloaded with unpractical matter that 
their value is much diminished by the same. Smaller 
treatises also exist, but in most cases they are hardly up to 
date, and consequently are unsatisfactory, though there are 
exceptions. The work before us certainly belongs to the 


_ latter class, and can be highly recommended. The 18 


chapters into which the book is divided are as follows :— 
Chapter I., “Ironstone and Iron Ore ;” Chapter II., “ Pig 
Irons ;” Chapter III., “ Pig Iron Warrants ;” Chapter IV., 
“Tron Castings ;” Chapter V., “On Testing Cast Iron ;” 
Chapter VI., “ Puddled Iron ;” Chapter VII., “ Staffordshire 
and other [rons ;” Chapter VIII., “ Sheet and Plate Iron ;” 
Chapter IX., “Scrap and other Qualities of Iron ;” Chapter 
X., “Galvanised Sheet Iron ;” Chapter XI., “On Testing 
Wrought Iron and the Tests for the Same”; Chapter XII. 


On Testing Wrought Iron in the Smithy ;” Chapter XIII. 


“ Steel ; ” Chapter XIV., “On the Tests Applied to Ascer- 


‘tain the Quality of Steel ;” Chapter XV., “Tin Plates ;” 


Chapter XVI., “ Quarterly Meetings of the Iron Trade ; ” 
Chapter X VII., “ General Considerations Affecting the Pur- 
chase of Iron and Steel;” Chapter XVIII., “Sizes and 
Sections of Rolled Iron and Steel.” It will thus be seen 
that the whole ground is fairly covered, much matter of prac- 
tical interest being included. The series of tables in the last 
chapter is especially useful, though it shows (as the author 
states) that there is a needless and wasteful elaboration of 
variety in sections which might with advantage be brought 
down to a greater uniformity of requirement. The follow- 
ing is interesting :—Referring to “ Qualities of Sheet Iron,” 
the first classification is “Common Quality,” switable for the 
Indian markets. This iron is branded “ best refined,” and, 
says the writer, is “usually the most. unrefined adulterated 
rubbish in the shape of iron that will cohere.” The book, 
though not a complete treatise on the subject, compares very 
favourably with others of a more elaborate nature. 


The Electro-magnet and Electro-maynetic Mechanism. By 
SILVANUS P. THompson. London: E. and F, N. Spon, 
125, Strand. 


This work, which is one of the “ Finsbury Technical 
Manuals,” is an amplification of the Cantor lectures de- 
livered by the author in 1890, before the Society of Arts. 

The book, like others written by the author, shows a 
wonderful amount of research, and it should prove a very 
valuable reference work. Large, however, as is the field 
covered, a great deal more might be said with reference to 
“ electro-magnetic mechanism,” though no donbt it would 


be difficult to know where to draw the line, and probably 


Dr. Thompson has done wisely in curtailing the subject in 
the manner he has done. ‘There is very much yet to be 
learnt with reference to the action of electro-magnets, espe- 
cially as regards their use for telegraphic purposes; the 
getting rid of residual magnetism has been a problem which 
has never been satisfactorily solved. Those, however, who 
wish to fairly study the subject can get an excellent prepara- 
tion by carefully reading Dr. Thompson’s book. 
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THE FUTURE OF THE ELECTRIC RAILWAY. 


Mr. Frank SPRAGUE, in the September number of the 
Forum, predicts that electricity, as a motor, is going to carry 
all before it. His account of the electric railways in 
America is very remarkable, especially as to the safety with 
which they have been operated. | 

The first electric railway was opened in Richmond in 1888 ; 
now there are not less than 350 roads in the United States, 
Europe, Australia, and Japan, requiring more than 4,000 
cars and 7,000 motors, with about 2,600 miles of track, a 
daily mileage of nearly 500,000 miles, and carrying nearly 
a billion passengers annually. Fully 10,000 people are em- 
ployed on these roads, and there has never been an authenti- 
sg report of death. on account of the electric pressure 
used. 

Over ten million sterling is now invested in this industry, 
and overhead wires are accepted as the best method of apply- 
ing the current. 

: While the horse, with extra help, has slowly and painfully 
pulled his car up a 5 per cent. grade, the electric motor has 
propelled a car of double the weight up grades of from 10 

r cent. to 13 per cent., and at nearly double the speed. It 
fa conquered combined curves and grades impossible for 
even the cable, and has increased the schedule speed with 
perfect safety from 50 per cent. to 100 per cent. 

Larger and more luxurious cars have been made possible, 
and the available carrying capacity for a given street space 
occupied has been increased by one-half. Malodorous stables 
have disappeared, and streets have been made cleaner. 

The action of the motor as a dynamo is utilised to make 
the descent of the heaviest grades absolutely safe, even if the 
whole system exterior to the car should fail. 

The abolishment of the car store is now possible, and on 
heavy grades the falling energy of the car is used through 
the motors not only to put a brake upon its own speed, but 
also to heat the car without taking energy from the central 
station, as on the Pleasant Valley road in Pittsburg. 

The electric motor has halved the motor-power expenses 
per car-mile, and has effected even greater reduction in the 
cost per ton-mile. It has reduced the charge per car-mile 
for conductors and drivers by increasing the number of miles 
operated in a given time. Roads hitherto unproductive have 
become dividend earners, and the earnings of those already 
successful have been increased. Roads are now possible 
where horse, steam, or cable service was impossible. Years 
have, in the aggregate, been saved to men for rest and re- 
creation. 

For street railways, Mr. Sprague thinks that there is abso- 
lutely no doubt that electricity is the motor of the future. 
The speed at which the electric cars can be driven practically 
doubles the area in which people can live in comfort. 
The original article, of which the foregoing is an abstract, 
is well worth the attention of engineers. 


NEW PATENTS-—1891. 


17,324. “ Improved method of electric lighting in series and appa- 
ratus therefor.” G. J. Parrirr and G. J. T. J. Parrirr. Dated 
October 12th. 


17,399. “Improvements in dynamo-electric machines.” 
GILLILAND. Dated October 13th. (Complete.) 

17,402. “Improvements in telephonic transmitters.” A. Marr. 
Dated October 13th. 

17,406. “Improvements in arc electric lamps.” J. T. Topman 
and A. E. AnGozp. Dated October 13th. (Complete.) 

17,426. ‘“ Generating ozone by electricity.” E.ANpREoLI. Dated 
October 13th. (Complete.) 

17,430. ‘“ Electric batteries.” D.M.Lams. Dated October 13th. 
(Complete.) 

17,434. “ Improvements relating to dynamo-electric machines.” 


F. Bryan and WoopHouse AND Rawson UNITED, LimITED. Dated 
October 13th. 


17,454, “Improvements in electric conductors for the distribution 
of electric currents and in conduits therefor.” R. THRELFALL. 
Dated October 13th. (Complete.) ce 

17,459. “ Improvements in and relating to electric bells and indi- 
cators.” G. H. Jones. Dated October 13th. 


17,470. “Improvements in the holders of incandescent electric 
lamps.” R.J.Borr. Dated October 13th. 


E. T. 


17,581. “An anti-binding wire insulator for suspending or carryin 
electrical wires” F. J. Mondax and W. R. Jans. “Dated Octobee 
15th. | 
17,614. “Improvements in couplings for electric wires.” 
Samara. Dated October 16h, 
17,631. “ Improvements in the process and apparatus for electro 
lytic of tubes, pans, other bodies of 
À. $. Etmorz. Dated October 15th. | a 
17,652. “ Improvements in carbons for electric arc lamps.” H.H. 
KE. (Communicated by The Thomson-Houston International 
Electric Company, United States.) Dated October 15th. (Complete.) 
17,655. “ Improvements relating to the heating of metals by elec. 
tricity and to machines therefor.” G. D. Burton, A. H. Eppy and 
G. T. Briaas. Dated October 15th. (Complete) — 
17,706. “ An improved form of voltmeter.” F. H. 
NaLDER, C. W. 8. CRAwLEY and A. Soames. Dated October 16th, 
17,707. _“ An improved form of voltmeter.” F. H. Natpzr, H. 
NaLDER, C. W. 8. CRAWLEY and A SoaMEs. Dated October 16th. 
17,719. “ An improved electric or galvanic battery and its adapta 
à to brushes and other articles.” A. H. Byna. Dated October 
16th. | | | 
17,725. “ Improvements in battery compounds.” A. P. Morr 
J. HirsHrecp and W. Wricut. Dated October 16th. pga 
17,726. “ Improvements in portable electric lamps and 
therefor.” A. P. Morison, J. HIRSHFELD and W. Wriaur, Dated 
October 16th. : 


17,731. ‘“ Improvements in electric motors.” O.Linpers. Dated 
October 16th. (Complete.) 


17,732. ‘ Improvements relating to electric motors.” ©. Linpers. 
Dated October 16th. (Complete.) | 

17,733. “ Improvements in electric machines for drilling, boring, 
“TE and the like” O.Linpers. Dated October 16th. (Com- 
plete. 

17,734. “Improvements in electric switches.” 0. Linpgrs. 
Dated October 16th. (Complete.) | 


17,758. “ Improvements in elements for secondary batteries,” 
THe MINING AND GENERAL ELECTRIC Company, Liurren, 
and J.T. NIBLETT. Dated October 17th. = 


17,808. “Improvements in electrical accumulators or storage 
batteries.” A. J. Bouzr. (Communicated by H. L. H. Maugras, 
France.) Dated October 17th. , 


17,809. “Improvements in or applicable to magnetic compasses 
or other instruments in which dials or movable indices are employed.” 
T. G. H. Nicxorson. Dated October 17th. 


17,818. “Improvements in or connected with electric trans- 
formers or induction apparatus.” L. Pyke and E. $S. Hanan, 
Dated October 17th. 


17,823. “ An application of the electric light to a gun for the pur- 
pose of illuminating the object aimed at.” C. W.L.BarBen. Dated 
October 17th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


11,065. ‘“ Improvements relating to the impregnation of organic 
fibrous and cellular matter by means of an electric current, and ap- 
paratus therefor.” G. A. Oncxen. Dated July 15th. 8d. The 
substances to be impregnated are placed in boilers provided with 
electrodes, one at the end of each boiler, connected by suitable circuit 
wires and switches with a dynamo electric machine; the impregnating 
solution is pumped into the boiler, which is then heated by the steam 
heating pipe system to about from 75° to 93° C., and previous to its 
attaining this temperature the electric circuit closed. . 


12,832. ‘“ An electrical wattmeter, also applicable as an ammeter 
or voltmeter.” E. Wirson. Dated August 15th. 8d. Instead of 
causing the combined action of an electro-motor and ammeter or 
electro-dynamometer to produce a registration upon a counter, as in 
a previous invention, the inventor arranges these parts in combina- 
tion with a cylinder covered with paper and rotated by the motor 
actuated by the current, and with a pencil or style controlled by the 
ammeter or electro-dynamometer, so that the pencil or style is made 
to effect a permanent registration upon the paper of the cylinder 
x À tracing a line that will represent the watts consumed. 
claims. 


14,404. “Improvements in electrical switches.” C. 8. SNELL. 
Dated September 12th. 8d. Claims:—1. The construction or com: 
bination of the parts of a switch, whereby an intermediate lozenge, 
or its equivalent, is used to receive the impulse from the handle 
against the force of suitable springs, in such a manner that after 8 
certain degree of rotation, the said lozenge being turned beyond the 
“dead centre” position, these springs in returning towards thelr 
normal position cause the lozenge to continue its motion, and, 
although the handle be held rigid, to carry the switch arm “on Oo 
“off ” contact, as may be desired, substantially as and for purposes 
herein described and illustrated in the drawings. 2. The construc: 
tion of a switch in which a plate with lugs and pins forming à 
lozenge, or its equivalent, placed under the switch arm or brush, sub- 
stantially as and for the purposes herein described and illustrated in 
the drawings. 


14,411. “ Improvements in secondary batteries.” J. T. NIBLETT- 
Dated September 12th. 8d. Consists of one or more cells composed 
of leaden receptacles arranged on separate compartments of a case 
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suitable material. Within each leaden receptable 
earthenware, or some such insulating porous mate- 
“ial PThe cubical contents of the space between the leaden receptacle 
and the porous pot is preferably about equal to the cubical contents 
of the pot; both spaces are filled in with spongy lead or active mate- 
rial, sometimes in conjunction with inert material. 7 claims. 


_ “Jmproved telegraphic relay.” J. P. BayLy. (A commu- 
de from abroad by J. M. Treber, of America.) Dated September 
17th. 8d. Claims :—1. In a relay, the combination, with a horizontal 
single magnet having the upwardly projecting poles, of a lever having 
ts contact point at one end and a yoke at the othor end, a horizontal 
single magnet carried by said yoke and having its poles adjacent to 
the poles of the first-mentioned magnet, a main circuit including the 
said magnets, and a plurality of local circuits operated by the contact 
end of the lever, substantially as described. 2. Ina relay, the com- 
bination, with a stationary magnet, of an armature magnet carried at 
one end of a lever, a contact spring above the other end of the lever, 
a contact pin beyond the end of the lever and under the spring, a 
main circuit including the said magnets, a connection from a battery 
to the spring, and branch connections from the battery to the lever 
and to the contact pin, said branches including translating devices, 
whereby the vibrations of the armature lever will alternately operate 
two local circuits, substantially as described. 3. In a relay, a single 
magnet having its pole pieces in the form of two brackets, the feet 
of the brackets being secured to the base out of the vertical plane of 
the magnet, whereby the magnet may be located close to the base, 
and the said pole pieces serve the double function of influencing the 
armature and securing the same in position. 


14698. “ Improvements in conductors for the distribution of elec- 
trical energy, and in apparatus connected therewith.” R. E. B. 
Crompron and W. A. CHAMEN. Dated September 17th. 1s. 3d. 
Relates to single tubular insulators. which may be of any desired form, 
the exterior being corrugated or provided with projections so as to 
increase the length of insulating surface, and hence decrease the sur- 
face leakage of the electric current, provided that the tubular opening 
through the centre of the support be of sufficient size to allow the 
copper strip or strips to pass through it. Also that the side walls of 
the tubular insulators will be of sufficient substance to sustain the re- 
quired compressive strain brougbt on to it by the straining gear. 
These tubular insulators can be mounted in suitable recesses cut in 
the sides of single anchoring supports or beams pierced for the re- 
quired number of conductors. The strain is transmitted from the 
strip to the tubular insulator by means of a suitably formed cap made 
of gun metal or other material. In order to prevent the chipping or 
crumbling away of the edges of the comparatively brittle metal that 
is usually used for such insulators, the inventors interpose at each end 
of the tubular insulator tubular washers made of felt, rubber, woodite, 
or other material of an elastic or semi-elastic nature, not liable to 
cause corrosive action or to decay. The copper strips are secured in 
the caps by pinching screws. One form of straining device consists 
of a separate or dummy clamp fixed to the strip by pinching screws 
at a convenient distance from the face of the tubular insulator. In 
this space intervening between the two an apparatus consisting of 


two concentric nuts each in halves, so as to be easily removed from 


the strip, is arranged so that by operating these nuts by suitable tools 
one end can be made to recede from the other, and so tend to force 
the dummy clamp further away from the insulator cap, and thus 
gradually draw the strip through the tube in the insulator. As soon 
as the screw has been extended to its full stroke the pinching screws 
in the insulator cap are tightened down and the screw is slacked back 
to the commencement of its stroke, and the dummy clamp is brought 
close to it and again pinched down on the strip, and the operation is 
repeated until the required degree of strain is brought on the strip, 
after which the pinching screws in the insulator cap are finally 
tightened down, and the apparatus removed. 13 claims. 


14,830. “Improved means of accommodating electric wires in 
buildings.” F. Wauron. Dated September 19th. 4d. The in- 
ventor forms of composition like that used for “ l’incrusta ” a mould- 
ing in two thicknesses, the one thickness having longitudinal grooves 
to receive the wires, and the other thickness being of any ornamental 
design to form a cover cemented over the wires. According to 


another method, he imbeds the wires in the material of the moulding 
when it is being made. 1 claim. 


16,279. “Improvements in the process and apparatus for electrical 
casting of metals.” N. SLAwIANOFr. Dated October 13th. 8d. 
Claims:—1. The process of casting metals or alloys, or altering their 
properties, by producing a regulated electric arc, one of the electrodes 
of which is a rod of metal to be melted, the other being the mould or 
the metal melted therein. 2. The modified process, wherein two elec- 
tric arcs are employed, subject to differential regulators. 3. For con- 
ducting the process above referred to electric current regulators and 


apparatus constructed and arranged, substantiall it i 
reference to the drawings. 


20,821. “ Apparatus for transferring electric-car batteries.” F. G. 
Res (Under international convention.) Dated May 21st. 84d. 
tes to devices for facilitating the transfer of “secondary 

a or “accumulators” from an electro-motive car to the re- 
Charging shelves or benches, wherein a great extent of charging space 
hr ge to be condensed within a restricted horizontal limit, and 

érein à saving of time in transferring the batteries and substi- 


tuting recharged ones on the car for those exhausted 
important object. 9 claims. 


20,936. “Improvements in electrical signallin 
1 g a tus 
espec designed for signalling at sea.” A. B. 
Drew 23rd. 6d. Claims :—1. The combination of a dynamo or 
€ generator of electricity, a lamp or group of lamps, a rotating 


for hop projecting arms in different planes and segments, one 


said arms, one segment serving to direct’ the current to 


of course, a perfect remedy. 


the lamp or group of lamps, and the other segment shunting the cur- 


rent back to the dynamo, substantially as specified. 2. The combi- 


nation of a dynamo or other generator of electricity, a lamp or group 
of lamps, a resistance, a rotating shaft having projecting arms in 
different planes, and contact segments,.one for each arm, one of said 
segments being connected with the lamp or lamps, and the other with 
the resistance, the segments and arms being so arranged that contact 
is made by one arm with its segment simultaneously with the breaking 
of the contact between the other arm and its segment, substantially 
as specified. | i 


CORRESPONDENCE. 


Induction. 
Will you or one of your readers kindly say where I can 


find the papers by Mr. Preece and Prof. Ayrton on induc- — 


tion, referred to by Messrs. Dresing and Gulstad on page 589 
of your issue of 8th May last, and other information on the 
same subject ? | 

The following case of induction may interest some of your 
readers. 3 

The cable from here to Singapore. is landed eleven knots 
north of the office to which it is connected by one of three 
cores laid in 2 inch iron gas pipes. For about 10 miles these 
pipes run at the foot of the poles carrying the Government 
wire, 

If we earth the cable from Singapore at or near the office, 


we always get a shake on the line when receiving from Singa- 


pore if the Government office is sending. In wet weather it 

is even often bad enough to render the signals unreadable. 
That the disturbance is not caused by bad earth is proved 

by the fact that earthing on the outside wires of the cables 


to Australia, half a knot away, does no good, and that the 


signals on the latter cables, which run south east from the 
office, are never affected although worked on the same instru- 
ment and earth. | 


It is evidently caused by the leakage from the Government 


line returning along the iron pipe and inducing currents on 
the cores inside. : 
Earthing the cable at the cable house by a second core is, 


C. H. Pownall. 
Banjoewangie Station, 
Sept. 7th, 1891. 


Telephoning of Great Cities. — 


I find that Mr. Miller has written a second letter, in 
which, after apologising for his recent inaccuracies, he im- 
mediately plunges into new ones. 

Firstly, he speaks of 1°047 square feet as necessary for 
each operator, arriving at that figure by dividing the area by 
the number of operators he (erroneously) assumes requisite. 
But why measure the operators’ space in square feet. 


The operators do not sit on the board, but af the table, | 


and the space they require is not included in the measure- 
ment of the apparatus itself. Then, after assuming that 
100 operators are necessary, and assigning them 1°047 square 
feet each, he straightway uses them up by putting 44 on 
each side, and one at each end, making 90 in all. The 
remaining 10 vanish into space. Asa matter of fact, the 
number of operators required to work the table is neither 100 
or 90, but 50. : 

My strictures apply to the first five paragraphs of Mr. 
Miller’s interesting letter only. I agree with his other state- 
ments, viz. :—(1) That the adoption of the Mann system at 
one end only of a trunk will yield a quicker service than 
would be obtained if neither end possessed it, and involves 
no practical difficulties : (2) that the call wire system intro- 
duced into India was the Law, not the Mann ; (3) that the 
Law is no good practically ; (4) that the abolished call wire 
systems have always been the Law, with one exception only, 
and in that case it was soon discovered that a great blunder 
had been made, for which its unfortunate author was held 


responsible ; (5) that Mr. Miller’s modification is an im- 


provement, and was not anticipated in America; if it is 
remembered that the Law circuit has a metallic loop never 
put to earth, while the Mann has a branch to earth at every 
subscriber’s office, it will be evident that the circular loop of 
the Law-has nothing in common with Mann’s ; (6); that the 
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Mann system supplies an incomparably better service than any 
other, Post Office not excepted. 

Mr. Miller’s long practical experience entitles his opinion 
to respect, and it will be seen that he confirms these points 
to the full, which are some of the most important features in 
the matter under criticism. 

F. F. Bennett. 


I should be glad if you would permit me to make a few 
remarks on Mr. Poole’s letter, which you published last week. 
From my former letter it will have been seen that the space 
occupied by the 100 jacks he mentions and 100 of the 
Western Electric jacks is practically the same. A model 
switchboard has been constructed and approved, using the 
same size jacks, and having a capacity of 10,500. On the 
question of capacity I should like to say that Mr. Poole cannot 
claim for a horizontal board a minimum repetition of jacks 
and a large ultimate capacity as well. A vertical switchboard 
with indicators will afford an’ operator access to a very much 


larger number of jacks of the same size than would be 


possible with a horizontal board without indicators. 

Mr. Poole’s remark that he is “the inventor of the system 
adopted at the National Telephone Company’s Manchester 
exchange, which is generally looked upon as a model exchange 
in this country,” may, I fear, be misinterpreted. Mr. Poole, 
no doubt, refers to the system of calling and disconnecting, 
which is singular to Manchester ; but the Western Electric 
Company are the inventors and manufacturers of the appa- 


ratus used in the exchange, and it is, I think, in respect of . 


this apparatus, combined with the advantages which the 
— itself offers, that it has been looked upon as a 
model. 

As so many of your correspondents have referred to the 
Western Electric boards, I should like to add that the 
multiple system of switching is quite independent of the 
means of calling. Indicators are supplied, and the boards 
are made upright simply because those methods are preferred, 
but the switching apparatus can be used without indicators, 
7. _ be placed either vertically or horizontally, as may be 

esired. | 


J. E. Kingsbury. 
October 26th, 1891. 


Kindly allow me a little space for.a few further remarks 
on the above subject. 

Mr. Miller is mistaken in regard to the law (?) he men- 
tions in his last not having been previously pointed out. It 
is one well known by practical telephonists in connection 
with non-multiple switchboards, and was referred to in your 
pages at the beginning of this year in a correspondence on 
the subject of switchboards. For a multiple board it is 
simply a matter of multipling or repeating the subscribers’ 
jacks a sufficient number of times to allow room for an ade- 
qu number of operators, and it is also necessary to keep 
the jacks small, in order that each operator may be able to 
reach the jacks of every subscriber. In this connection, I 
notice Mr. Kingsbury’s statement that smaller spring-jacks 
are now used by his firm. Probably these will be similar in 


size to those used in a New York central switchboard, the 


ultimate capacity of which was to have been 10,000, but this, 
I have lately been informed, has been abandoned. The fact 
that they have brought out these small jacks shows that the 
W.E. Co. are alive to the importance of a reduction in 
size. 

In referring to ring-off indicators, Mr. Miller might also 
have excepted my special one used since 1880 in the National 
Company’s Manchester exchange, which allows subscribers to 
ring each others bells, and is only operated when desirable by 
a special press-button.  . | 

In regard to your note to Mr. Miller’s letter, I rather 
think someone from over the herring pond will be able to 
inform you that the original “ Law ” exchange in New York 
was worked by call wires on the series system, and also 
without annunciators. 


If an exchange of 600 to 1,000 subscribers does not repre- . 


sent telephony on a large scale, surely Mr. Goodwin must 
acknowledge the Paris exchange of nearly 10,000 loop lines 
to be such. Paris, however, appears to be ignored, as does 
also the confirmatory diagram of the return call wire given 


by Mr. Miller. Mr. Goodwin appears to have copied Mr. 


Bennett’s diagram pretty closely, and as though to 
how little he knows of what he has been writing about, he 
speaks of all the several sections of the call wire or wires of 
his Indian exchange being connected at night to one phone, 
I pity the poor fellow who had to keep the phone to hig ear 
all night. Things have always been managed much better 
than that in this country, a night bell being always con- 
nected. 

| pe J. Poole, 

October 26th, 1891. | 


The correspondence that has appeared on this subject is, 
in my belief, one of the first importance, and I very much 
regret that is should indicate a desire to see it closed. : 

I speak the sentiments of a large circle who will be 


much disappointed indeed if it is so abruptly terminated,. -” | 


It is a pity the personal element has crept in, and I cannot 
but say that I think Mr. Bennett has had scant justice, 
However, would it not even now be possible to start afresh 
and invite the correspondents to renew it and avoid recrimina- 


_ tion. | | | 
Whatever the merits of the system advocated by Mr, 
Bennett, it certainly is entitled to calm criticism, as I am at - 


a loss to know of any name who has done more for telephony 
in this country. 

As I am myself an old offender in this style of corre- 
spondence, I am sorry I cannot set myself up as an example; 
but you can afford to be magnanimous, and get this corre- 
spondence again on a proper footing. 


| A. Erskine Muirhead, 
Glasgow, October 27th, 1891. 


I omitted in my last letter to reply fully to that portion of 
Mr. Bennett’s letter intended to hold me up to your readers 
as an outsider altogether. Mr. Bennett’s intention in 
making such statements are so palpable that I thought it 
necessary to have all particulars on the subject. Ii 
name does not appear on the present list of the Institution of 
Electrical Engineers, the fact still remains that on the 13th 
of December, 1876, I had the honour of being proposed by 
Mr. J. Sivewright, seconded by Mr. W. H. Preece and Mr. 
C. E. Spagnoletti, and subsequently admitted an Associate 
of the Society of Telegraph Engineers, now known as the 
Institution of Electrical Engineers. My subsequent resigna- 
tion does not alter the facts that the following appears in the 
journal of this Institution, under the heading “ Associates” : 
Henry Goodwin, West India and Panama ge Com- 
pany, Basseterre, Guadeloupe, French West Indies. Curiously 
enough Mr. Bennett had the honour of being admitted 
into this society the same year. If the fact of being con- 
nected with this Institution constitutes him an authority 
on electrical matters, then I claim the same privilege. 

Before concluding this letter I would like to thank Mr. 
Miller for his positive assurance that the system I worked 
in India was the Zaw; but I think after seeing my di 
he will not be quite so sure on this subject. 1 should have 
thought that a man who had had absolute charge of five 
exchanges in India, as I have had, would have been con- 
sidered a greater authority than those who were thousands 
of miles away at the time, unless, owing to the fact that the 
work was in India, the Mahatmas were busy. I still main- 
tain that it is too risky to make so many subscribers de- 
pendent upon even two call wires. | 


October 26th, 1891. 


[We are sorry that our correspondents have found a 


difficulty in complying with our suggestion that they should 


so word their letters as to make counter replies unnecessary, : 


and have consequently rendered it impossible for us to close 
the correspondence this week. For their guidance, we may 
suggest that expressions of opinion are always open to 

opinion, whilst if they confine their observations to state- 


ments of facts, replies will be unnecessary.—Eps. ELEC. 


Rey. ] 


H. Goodwin. 
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PHOENIX DIRECT CURRENT DYNAMOS, 


TYPE. MODERATE SPERD, 


OUTPUT | 
18; 690] 30to 60] 10 |1,800! 1 $0 
28! 900! 40to 70| 15 1,760 94 
88! 1,200! 50to 80| 20 11700! 28 
48! 2,100! 50to110| 35 |1,600| 34 | 88 
58! 8,000! 60to 110! 50 |1520! 5 44 
68| 4,500) 60t0110|. 75 11,480) 74 | 66 
78| 6.000! 60to 120! 100 | 1,360! 10-. 
88! 9.000! 60 to 120 | 160 |1,260| 15 |: 
98! 12.000 | 60 to 120 | 200 | 1,180! 20 | 106 
108] 18,000 | 80 to 150 | 300 11,020! 80 | 146 
118} 24,000} 80 to 180 | 400 | 900! 40 | 186 
_ 128] 80,000 | 100 to 200 500 | 800} 50 | 225 


Ga 
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of Potentials above those given, up to 4,000 Volts. 


a difference of potentials between the limits given. For those of higher 


SERIES DYNAMOS for ARC LIGHTING wound for 10, 16, or 20-Amperes, 


_For the sam output, price 10 per cont. over above price 


-PHENIX: DIRECT CURRENT DYNAMOS. 


- 6D” TYPE. SLOW SPEED. 


SILVER MEDAL INTERNATIONAL ELEOTRIO 


PHILLIPS BROTHERS, 


Glectricians, 
OFFICES AND WORKS: THE LEA TELEGRAPH WORKS, HACKNEY wick, LONDON E. 


Makers of ep| 9.000 | 65to110| 180 | 760 | 15 | 10 | % 5 
7D} 12,000 65 to 110 | 200 700 20 180 7 0 
HLECTRIC LIGHT & TELEPHONE APPARATUS 8D| 18000 | 65to110| 800 | 650 | 30 | 170 | 8 0 
| 9D | 24,000 | 65to110| 400 | 600 | : 40 290 |10 0 
OF EVERY DESCRIPTION. 10D| 86,000 |110t0125| 600 | 500 60 290 |12 0 
| || 11D] 48.000 |110t0125| 800 | 450 | 80 | 875 | 14 0 
| 12D | 60,000 |110to 125 1,000 | 400 | 100 | 450 116 0 
| WRITE FOR PRICE LISTS | | | — 
Me. ESTABLISHED 1870. , ‘Telegrams: “Flexible, London” 


EXHIBITION. 1882. 


MAN UF ACTURERS OF CABLES, WIRES, ac. TO ANY SPECIFICATION. 


MULTIPLE OABLES, AERIAL AND 

Gutta-Percha, ertar and Compound Wires of every description for Telephone a and Electric Bell 1 Werk. 
: FANCY BRAIDED WIRES OF EVERY DESORIPTION. 

_ COTTON AND SILK OOVERED WIRES FOR DYNAMO MACHINES, MAGNETS, &e., de, ow, 


CE, SCOTT & Co. Ltd. 


al Gu Manufacturers & Contractors, 
GOTHIC WORKS, KING ST, NORWICH 


CONTINUOUS CURRENT TRANSFORMERS. 


DYNAMOS 


“KO”? AND “D” TYPHsS). 


+ Specially Wound Dynamos to charge cells and supply constant 
E.M.F. to Lamp Mains independently and at the same time. 


LIBERAL. DISCOUNTS TO THE TRADE. 


Norwich D-Type Dynamo, with 8 Bearings. 


AGENTS WANTED. 
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TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 40, 

WORKS 
‘LTD. M: 
| Electrical Engineers and India à Rubber and G Gutta | | 
Percha Manufacturers. = 
MANUFACTURERS OF | 
CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAM | | 


MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES”: 


CARBONS, TORPEDO APPARATUS. 
Electric Light System for High and Low Tension, ‘The onty system 
Mis has given complete satisfaction, 

CONTRACTS entered into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of sam, 
FACTORIES, HOUSES, and the supply of COMPLETE ELECTRICAL TRACTION and TRANSMISSION of 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BAN DS, STEAM PACKING, WATERPROOF cans and 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL Times 
for CABS, CARRIAGES, BICYCLES, &c. SHEET, WASHERS, BUFFEae 
SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN Tr | 
BALLS, MOULDED GOODS to any Pattern. | 


 EBONITE. 


NOT AFFECTED BY YWINEGAR oR HYDROCHLORIC OR ACETIC. ACID 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD, 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW À 
| "STOPPERS, PUMPS. 


GUTTA F ERCHA. 


TUBING, BELTING, BUCKETS, ha for FLAX SPINNING, GOLF BALE | 
SHEET, and TISSUE. 


| 
ESTIMATES AND PRICE LISTS ON APPLICATION. IR | 

| 
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HEAD OFFICES. WAREHOUSES. 


‘ à 


WORKS. 
SILYERTOWN, ESSEX. PERSAN -BEAUMONT, FRANCE 


TELEGRAPH ADDRESSES. 
HEAD OFFICE—“ Silvergray, London.’ {Silvertown “ Graysilver, on 


-Beaumont, “ India, Beaumont-sur-Oise: 


BRANCHES S—“ Silvergray ” followed by Name of Town). 


106, CANNON ST., LONDON, EC. 10070 104, CANNON ST, LONDON, 

BRANCHES. | 
MANCHESTER... 4, Fountain Street. DUBLIN... 15, St. Andrew Street. 
LIVERPOOL... 64, Castle Street. 49, High Street. 
8, Buchanan Street. 28, Clare Street. 
BRADFORD, YORKSHIRE........ 35, Kirkgate. NEWPORT, 119, Dock Street. 
_ SHEFFIELD............................ 644, High Street. CARDIFF... Pierhead Chambers, Bute Docks, | 
BIRMINGHAM... Corporation Street. NEWCASTLE-ON-TYNE.. 6, Neville Street. | à 
BELFAST...... 88, High Street. NORTH SHIELDB........... Borough Road. 
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